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present only five are connected with the Survey. Other officers of 
the Survey have been occupied more or less with chemical questions, 
but the men named in this list were connected directly with the 
laboratory. Some work for the chemical division has also been done 
by chemists not regularly on the rolls of the Survey, but their analyses, 
with the exception of a single group to be noted later (see pp. 86-89), 
do not fall within the scope of this paper. 

Quite naturally, on account of the activity of the petrographers, a 
dominant feature of the laboratory work has been the analysis of 
rocks. These have been studied in great numbers and in the most 
thorough way. The results have appeared in widely scattered pub- 
lications, official reports, monographs, bulletins, American and foreign 
journals, and so on. The object of this bulletin is to bring together 
this valuable material, together with such bibliographic and petro- 
graphic data as seem to be necessary, in order to identify the speci- 
mens and to facilitate chemical discussion. Analyses of minerals 
have also been made in considerable numbers, and they are collected 
in the final section of this book. In some instances such analyses 
were made with direct reference to petrographic studies, and therefore 
are cited in connection with the rocks to which they belong. Meteor- 
ites, of which twenty-nine have been analyzed, are brought into the 
work on account of their petrographic relations, and the groups of 
clays and soils have been admitted because of the bearing of these 
substances on the study of slates and shales. The actual number 
of analyses given in the bulletin is as follows: 


Igneous and crystalline rocks@..............-....-.--2-.-------- 1,208 
Sandstones, cherts, and sinters........-....-.--.--------------- 81 
Carbonate roCkS:ss 24 sseeesssceseexeeneeeds tie ett veressee coves 273 
Slates and shaless.c.ccsevacvss wcassohensehadexceces 26a sales 63 
ClAVSy BOlIS; CIC ose vs Sine.ts oa Zacirscspleldg deus cae bea ease eeaes 130 
Meteorites, and separations from them..............-.--.------- 62 
MIDGPa lS taccccopiwennevdda. cs denne aetaieueaned ¢he.hedesanens 608 

2,420 


It may be observed that the classification thus indicated has not 
been rigorously followed. In a few instances the study of a sedi- 
mentary rock has been so related to that of its igneous neighbors that 
the analyses are best tabulated together; but these exceptional cases 
are few, and all are properly noted. The heading ‘‘Igneous and 
crystalline rocks” has been used in the broadest and most liberal way, 
and doubtless many of the analyses given under it might properly be 
otherwise classified. In such cases of uncertainty, convenience has 
furnished the rule to follow. 

Within each division of the analyses the classification chosen has 
been geographic. The petrographic grouping of the rocks would 


@ Including analyses of solublo or insolublefractions, ete. 
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doubtless be best were petrographers agreed on it; but their differ- 
ences are many, and the chemist will do well to avoid them. The 
geographic method, moreover, has some advantages of its own. It 
facilitates the study of areas, it simplifies the bibliographic refer- 
ences, and it brings together, in great measure, the work of each 
petrographer for whom analyses have been made. Thus, most olf 
Diller’s work has been in California, most of Cross’s in Colorado, and 
most of Iddings’s in the Yellowstone National Park, and in each case 
the analyses are massed, and their discussion is practically uniform 
in character. As regards nomenclature, each rock has received the 
designation given it by its describer and no liberties have been taken. 
This plan may cause some lack of uniformity; but no other pro- 
cedure seemed to be practicable. Whenever it was possible, how- 
ever, I have inserted in italics the new names proposed by Cross 
Iddings, Pirsson, and Washington in their classification of the igneous 
rocks. In most cases these names were taken from Washington's 
great compilation of analyses published by the Survey in 1903.2 This 
addition, it is believed, will assist petrographers in their study of the 
material thus brought together. 

It will be noticed by anyone who uses this bulletin that the analyses 
vary as regards completeness: Among the sedimentary rocks espe- 
cially partial analyses are common, but in the igneous group thor- 
oughness is more general. In the early days of the chemical divisior 
many analyses were made along the older lines, just as they are stil 
made in many laboratories to-day—that is, only the main con- 
stituents, those having direct petrographic significance, were deter. 
mined. In such analyses the minor ingredients, like titanium, phos. 
phorus, barium, strontium, chlorine, etc., were ignored; and, althougt 
the results were satisfactory in some respects, they left much to be 
desired. Latterly greater completeness has been sought for, the work 
done has been much fuller, and the data obtained can be discussec 
with much higher approaches to accuracy. The old form of ‘‘com- 
plete analysis” is to be discouraged. It leads too often to erroneous 
conclusions, and only the best modern methods of work and of state. 
ment should be tolerated. The fuller analyses, moreover, have 
brought some interesting points to light; titanium now appears to be 
one of the more abundant elements, and barium and strontium are 
found to be almost universally diffused in igneous rocks in quit 
perceptible quantities. 

On general principles the analysis of a rock and its petrographic 
description should be two parts of the same investigation, matching 
each other completely. In practice, however, this rule does noi 
always hold, and the departures from it are in two opposite directions 


@ Professional Paper No. 14. Abbreviations in Professional Paper No. 28. 
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For example, an analysis of the older type says nothing of titanium 
and phosphorus, while the microscope reveals the presence of sphene 
and apatite. In this case the petrographer has been more thorough 
than the chemist. On the other hand, a full and perfect analysis may 
be given, accompanied by a petrographic description of the most 
general kind, in which only the main mineral constituents of the rock 
are noted. Here the analysis has been incompletely used and the 
petrographic discussion is defective. It is hoped that the publication 
of this material may lead to a clearer recognition of the mutuality 
which should exist between the chemical and the microscopic re- 
searches, and so bring, in the future, both lines of investigation more 
into harmony. Hitherto the chemist and the petrographer have 
worked too much apart and each has too often misunderstood the 
purpose of the other. If the study of the thin section could always 
precede the analysis, the petrographic problems could be stated more 
clearly and the chemical evidence might be rendered much more 
pertinent and satisfactory. 

During the preparation of this bulletin much assistance was ren- 
dered by the petrographers and geologists connected with the Survey, 
especially with reference to analyses hitherto unpublished. In each 
case credit has been given for the data thus added. Twenty-eight 
analyses of rocks from Montana, executed by or under the direction 
of Prof. L. V. Pirsson, of Yale University, and made in connection 
with regular Survey work, are included in the tabulations. With 
this exception all of the analyses given were made in the Survey’ 
laboratories. To those executed in the laboratory at Washington 
“record numbers” are attached, which serve to identify them on the 
record books of the division of chemistry. Of the abbreviations 
used for bibliographic reference only five need explanation, and they 
refer to the official publications of the Survey. ‘Ann.” for Annual 
Report, ‘“Mon.” for Monograph, “Bull.” for Bulletin, ““P. P.” for 
Professional Paper, and “‘ Folio,” are the five in question. The others 
relate to well-known journals and are familiar to all geologists. The 
letters P. R. C., following the description of a rock, refer to the petro- 
graphic reference collection of the Survey and are followed by the 
number assigned to the rock in that series. 


THE AVERAGE COMPOSITION OF ROCKS. 


In a paper published some years ago,* on the relative abundance of 
the chemical elements, I computed the average composition of the 
primitive crust of the earth from 880 analyses of eruptive and crystal- 


@ Bull. U.S. Geol. Survey No. 78, 1891, p. 34. 
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line rocks. Of these analyses only 207 were from the laboratories of 
the Survey, while 673 were collected from various other American and 
foreign sources. A large proportion of them were incomplete, re- 
garded from a modern point of view, and yet the results obtained 
were fairly conclusive. 

In Bulletin 148 a similar estimate was given, based upon 680 
complete analyses found in the Survey records, plus some hundreds 
of determinations of silica, lime, and alkalies. Again, in Bulletin 168, 
a third estimate was presented, representing 830 complete analyses 
and some partial determinations, all made in the Survey laboratories. 
In 1899 Harker published a computation covering 397 analyses of 
British rocks, and Washington? has also worked out the average of 
1,811 analyses given in his compilation. 

For the more important constituents of igneous rocks the five esti- 
mates mentioned above agree remarkably well, and yet they are not 
thoroughly comparable. The 397 analyses discussed by Harker were 
in most cases incomplete, at least when considered from a modern 
standpoint. In only 34 of them was titanium taken into account, and 
in only 55 is phosphorus mentioned. These omissions affect the per- 
centages of other things and lessen the value of the computation very 
materially. Excluding manganese the five averages may be tabulated 
as follows. Minor constituents will be considered later: 


Clarke 
= Harker. Wasting: 
First. | Second. | Third 

isifey eRe ane vere eRe ITS RO eae TEER 58.59| 59.77) 59.71| 58.75 58. 239 
WOW. oye ae tec desee ecces ee 15.04| 15.38) 15.41| 15.64 15.796 
Fes Ossian hae ore eas eee eta eee 3,94 2.65 2.63 5.34 3,334 
FeO 3,48 3.44 3,52 2. 40 3,874 
MeO ee ee eaten 4.49 4.40 4.36 4.09 3. 843 
CaO oe kee orccessece ee seecegaee eceeme st 5.29 4.81 4.90 4.98 5.221 
INanO sence ers be ass acen ray Sine 3,20 3.61 3.55 3.25 3.912 
KG sen coh Geese ieee bee a sep “] 290 2.83 2,80 2.74 3.161 
E30 Ab 1008 ce cree case: ae ona ces 5 my cota las ent beesseesee : 
Hy0 above 100°22.222222222IIE “Tp 198 isi 1152 } 2.23 1,428 
MI Oaaeht ese ge eee 35 153 60 12 1.039 
PHO eos Soe en oe cade eel eee 22 121 122 102 373 

99.66] 99.14] 99.22] 99.56 100. 583 


An examination of the foregoing table will show several discrep- 
ancies, and one of them is in the variable treatment given to water. 
In two columns hygroscopic water does not appear; in two others total 
water is given; in Washington’s estimate a discrimination has been 
made. If we reject the figures for water and recalculate the remain- 


a Geol. Mag., 4th decade, vol. 6, p. 220. 
b Prof. Paper U.S. Geol. Survey No. 14, 1903, p. 106, 
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ing constituents to 100 per cent, the comparison of estimates will 
assume the following form: 


Clarke if 
i cee te A . | Washing: 
Tlarker. ton, 
First: Second. | Third 

61. 22 61.12 60. 36 58. 96 
15. 75 15.77 16.07 15.99 
200 2.69 5.48 3.37 
3. 53 3.60 2.46 3.93 
4.51 4. 46 4.20 3.89 
4.93 5.02 5.12 5. 28 
3.69 3.63 3.34 3.96 
2.90 2.87 2.83 3.20 
-61 -12 1.05 
22 23 02 37 
100.00 | 100.00 | 100.00 100. 00 


Between Washington’s computation and mine there is one funda- 
mental difference—a difference of method. In my own calculations 
analyses were averaged together as if each one was complete—an 
assumption which is not justifiable. In some cases minor constituents 
were not reported; in other cases they were determined with great 
care. The average of analyses varying in this way will obviously 
give too low a result for the rarer substances. Washington’s policy 
was to consider the rock-forming elements separately, averaging each 
according to the actual number of determinations made, and thus to 
secure a truer group of estimates. For example, his average repre- 
sents 1,811 determinations of Al,O, and SiO,, 1,625 of Fe,O, and FeO, 
1,139 of TiO,, 955 of P,O,, and only 731 of MnO. The data thus 
utilized, however, coming from many laboratories and representing 
various methods of analysis, are evidently of very unequal value; and 
this consideration counts for something against the result finally 
obtained. I have therefore thought it desirable to repeat the com- 
putation, applying Washington’s method to the determinations made 
in the laboratories of the Survey alone, and using all of the analyses, 
partial or complete, for my purpose. Every determination made 
upon an igneous rock has been thus utilized. When an element was 
definitely reported as absent, it has counted as zero in the averaging. 
To the statement of a “trace” I have arbitrarily assigned the value of 
0.01 per cent. In this way I have obtained the following averages, 
which represent all of the data accumulated by the chemists of the 
Survey down to January 1, 1908: 

Silica.—Average of 1,530 determinations, 60.97 per cent. 
Alumina.—Average of 1,042 determinations, 15.29 per cent. In 93 additional deter- 


minations, TiO, and P,O,; were not separated; and these, therefore, are not in. 
cluded in the computation. 


Ferric oxide.—1,093 determinations, Average, 2,63 per cent, 


COMPOSITION OF ROCKS. vi 


Ferrous oxide.—1,093 determinations. Average, 3.40 per cent. In 38 analyses the 
oxides of iron were not separately determined, and in them the figure for iron is 
excluded from the calculation. 

Magnesia.—1,163 determinations. Average, 3.96 per cent. 

Lime.—1,384 determinations. Average, 4.89 per cent. 

Soda.—1,442 determinations. Average, 3.47 per cent. 

Potash.—1,434 determinations. Average, 3.00 per cent. 

Water.-—In 288 analyses, total water was determined; average, 1.86 per cent. In 752 
analyses, water lost below 100°-110° was estimated; average, 0.48 per cent. In 
816 analyses, water retained above 100°-110° gave an average of 1.51 per cent. 
Combining these data, the probable percentages are, H,O—, 0.47, and H,O+. 
1.48 per cent. 

Titanic oxide.—989 determinations. Average, 0.74 per cent. 

Zirconia.—281 determinations. Average, 0.026 percent. These determinations were 
not made so generally as to give the average any great importance. 

Phosphoric oxide.—995 determinations. Average, 0.26 per cent. 

Baryta.—710 determinations. Average, 0.11 per cent. 

Strontia.—596 determinations. Average, 0.04 per cent. 

Manganese oxide.—1,011 determinations. Average, 0.10 per cent. 

Carbon dioxide.—599 determinations. Average, 0.50 per cent. This is doubtless too 
high, for in many rocks carbon dioxide was not looked for. In 142 of the analyses 
in which it was reported the percentage was zero. 

Lithia.—Commonly reported in traces, but often absent. Reckoning a ‘‘trace” as 
0.01, the average of 571 analyses is 0.011 per cent. This is probably not far from 
a true estimate. 

Nickel oxide.—273 determinations. Average, 0.026 per cent, which is probably too 
high. 

Chromic oxide.—262 determinations. Average, 0.05 per cent. Probably too high. 

Vanadium trioxide.—Only 83 determinations are reported; in average, 0.024 per cent. 
Determinations too few to give this value any weight. The figure, however, is 
not without interest. : 

Chlorine.—Determined or proved to be absent in 258 cases. Average, 0.065 per cent. 
Probably too high. 

Fluorine.—Only determined or proved to be absent in 90 analyses. Average, 0.11 
per cent, which is undoubtedly too high. An inferior limit, however, may be 
fixed with reference to P,O,;. If we assume that to represent apatite, the equiva- 
lent amount of fluorine should be 0.023 per cent. The true average must be 
slightly higher. 

Sulphur.—This element is reported in three forms—as 8, as SO;, and as Fe&,. 
Reported as S, 253 analyses give an average 0.051 per cent. As SO;, 321 analyses 
give 0.11 per cent, equivalent to 0.044 per cent of S. In 143 analyses 0.68 per 
cent FeS, was found, equivalent to 0.36 of sulphur and 0.32 of Fe. The latter 
must be taken into account in estimating total iron. General average for sulphur, 
0.109 per cent. 


a See Hillebrand, W. F., Bull. U. S. Geol. Survey No. 167, 1900, on the vanadium found in 57 rocks. 
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Now, omitting the minor constituents and considering only those 
which appear in Washington’s calculation, his average and mine may 
be compared as follows: 


. Reduced to 100 per 
As given. cent. 

Clarke. | Washing- | Clarke, | Washins- 
60. 97 58. 239 60. 57 57.78 
15. 29 15. 796 15.18 15. 67 

2. 63 3. 334 2.61 3.31 
3. 40 3. 874 3.38 3. 84 
3.96 3. 843 3.93 3.81 
4.89 5. 221 4. 86 5.18 
3.47 3.912 3.45 3. 88 
3.00 3.161 2.98 3.13 
47 . 363 47 36 
1.48 1. 428 1.47 1,42 
74 1.039 74 1.03 
26 373 26 37 
10 219 10 22 
100. 66 100. 802 100. 00 100. 00 


One reason for the difference between my estimate and that of 
Washington is not far to seek. The two columns of reduced averages 
are not strictly comparable, for one contains many partial analyses, 
and the other relates only to those which are nominally complete. 
For the interpretation of a femic® rock, which is mineralogically 
complex, a full analysis is necessary. For the simpler salic? rocks, 
determinations of silica, lime, and alkalies are usually sufficient for 
petrographic purposes. The partial analyses, therefore, represent 
mainly salic varieties, and their inclusion in the average tends to raise 
the percentage of silica and to lower that of magnesia or iron. But 
the salic rocks are undoubtedly more abundant than those of the 
other class, and so I am inclined to regard the higher figure for silica 
as more probable than the lower. If, however, we include all the 
minor constituents of rocks as given in my computation, the final 
result assumes the form given on the following page. 


a The terms “‘salic’” and ‘‘femic,” proposed by Cross, Iddings, Pirsson, and Washington, are here 
used instead of the conventional ‘‘acid” and ‘‘basic.”” The latter terms have precise chemical meaning, 
and their use in another sense by petrographers is inexact and misleading. The terms persilicic, me- 
diosilicic, and subsilicie are even better. 
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In elementary form. 


100. 000 


In the elementary column the iron reported in iron pyrites is 
included, but hygroscopic water is thrown out. The elements not 
included in the calculation represent minor corrections, to be applied 
whenever the necessity for doing so may arise. For estimates of 
their probable amounts Vogt’s papers may be consulted.* The per- 
centages assigned to C, Zr, Cl, F, Ni, Cr, and V are nothing more 
than very rough approximations. 

By a similar statistical process I have tried to ascertain something 
with regard to the relative abundance of the more important rock- 
forming minerals. Nearly 700 analyses of igneous rocks were studied, 
and the foregoing table of averages was also taken into account. 
For apatite, and for the titanium minerals titanite, ilmenite, and 
rutile the calculation was simple, but the other figures in the follow- 
ing table are approximative only: 


Apatite......22.......2 222 eee eee ee eee eee rete teen eee 0.6 
Titanium minerals.............----- 22-22 -e+ eee eee eee eee eee 1.5 
QUaTLe: cScnccmacccc tty asus ose bed eee dae Be ee ese tee desley eee 12:0 
Feldspars.......----- dem Eiht Aeee Me canGniwnd syGlde se MEaeeeaeikse 59. 5 
Bidtites scsexcdesges oe eee teeeeceeaaeds + nese seem eeeesaes 3.8 
Hornblende and pyroxene.........------+--+-+2+ 25222 eee eee eee 16.8 

94.2 


The less frequent minerals make up the remaining 5.8 per cent. 
The computation, although it is by no means conclusive, is not with- 
out some significance. It is interesting to note that the average 


@Zeitschr. prakt. Geologie, 1898, pp. 225, 314, 377, 413; and 1899, pp. 10, 274. 
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igneous rock has very nearly metasilicate ratios and is close to an 
andesite in composition. Its place in the new classification of rocks 
has been fully discussed by Washington in the memoir already 
mentioned. 

For computing the average composition of the sedimentary rocks 
the existing analyses of individual samples are inadequate. They are 
too few and too incomplete to yield any conclusions of value. At- 
tempts have been made to partly use the data, as, for example, by 
Joly ;* and it seems probable, therefore, that better material will not 
be without interest or scientific value. 

About fourteen years ago, at the request of Mr. G. K. Gilbert, a 
series of composite analyses of sedimentary rocks was made in this 
laboratory. Many samples were mixed into one uniform sample, 
from which, by a single analysis, an average composition was deter- 
mined. The material was selected and the samples were prepared 
by Mr. Gilbert, assisted by Mr. G. W. Stose, and the analyses were 
made by Dr. H. N. Stokes. The data obtained may be tabulated as 
follows: 


A. Composite analysis of 27 Mesozoic and Cenozoic shales. Each individual shale 
was taken in amount roughly proportional to the mass of the formation which 
it represented. 

. Composite analysis of 51 Paleozoic shales, weighted as in the former case. 

General average of A and B, giving them, respectively, weights as 3 to 5. This 
average represents 78 rocks. 

. Composite analysis of 253 sandstones, about 1-gram of each being taken in pre- 
paring the average sample. 

: ee mad analysis of 371 sandstones used for building purposes. Equal weights 

taken. — 

. Composite analysis of 345 limestones, equal weights being taken. 

; ve analysis of 498 limestones used for building purposes. Equal weights 
taken. 


Os fo OW 


H20 at 110° 
H20 above 110° 


i 
Carbone 


100. 48 | 100.46 | 100.46 | 100.41 | 99.86 | 100.09 | 100.34 


a An estimate of the geological age of the earth: Sci. Trans. Royal Dublin Soc., vol. 7, 1899, p. 23. 
b Includes organic matter. 
¢ Of organic origin. 


COMPOSITION OF ROCKS. li 


These analyses may be used for a variety of purposes. For ex- 
ample, they can help in tracing the change from an average igneous 
rock to an average sediment. They suggest something as to the 
characteristic features which distinguish a good building stone from 
other limestones and sandstones. They are applicable to the dis- 
cussion of a variety of large theoretical problems like that chosen by 
Professor Joly. These considerations alone justify their publication 
here. 


ANALYSES OF IGNEOUS AND CRYSTALLINE ROCKS 


MAINE. 


1. ROCKS FROM AROOSTOOK COUNTY. 


Described by H. E. Gregory in Bull. 165. Analyses by W. F. Hillebrand, record 
No. 1795. . 

A. Quartz trachyte (bostonite), Quoggy Joe Mountain, Presque Isle Township. 
Liparose. Contains quartz, orthoclase, albite, and magnetite, with siderite, kaolin, 
and chlorite. 

B. Teschenite, Mapleton Township. Akerose. In dikes cutting shales. Contains 
andesine, augite, biotite, apatite, analcite, and magnetite. 

C. Andesite, Edmunds Hill, Chapman Township. Tonalose. Contains labradorite, 
orthoclase, pyroxene, apatite, and magnetite. 

D. Calciferous sandstone, New Sweden Township. Contains calcite, alkali feld- 
spar, quartz, magnetite, muscovite, and siderite. Included here because studied as 
one of the group. 


A B. Cc D 
46.77 | 61.40 54. 23 
14.91 | 16,59 7.38 
7. 80 2.13 54 
4,90 3.05 1.37 
2.94 2.73 3. 29 
6. 30 6.17 14. 56 
4.97 3. 83 1.65 
KOs sis cdncerste is sta siediantenictesalie roiarsineieeronenaisis cigshakaememane semiaaciesis 2.37 1.34 1.74 
H20 at 105°... .. -17 92 - 82 25 
55 4, 28 - 88 1.22 
TiOg. 20 2.31 -79 28 
POs. . trace 98 - 20 07 
ZrOa. 04} none | none 9 
OT Os eaerets aise Sa eWeek eet Oe i cedactnidietale 22 ceheee ese none | none | trace ? 
VG O aincxsttreencicmenscraianise s Se ceeennise Gon etna wed Mamie Sad Pale aeisssists (?) +02 - 02 2 
POG os ccscec ce ciecresencerneiae sin etaatnais senieain che ea nee Re ERemee SESS ERE SE: -12 -07 | none ? 
INI O ica capstone Se aee Rens Hoemtetealer stsasecenres reeeemmetiaS none | trace | trace none 
MnO 5.2 vasecesse eee 16 * -13 | undet. 
sro. none 03 | trace? none 
BaO 0 04 02 none 
COz. 2.06 | trace? | none 13. 48 
100. 09} 99.90 | 100.10 | 100.06 


Traces of lithia present in all. F and Cl not looked for. 


E. Diabase (basaltic glass), Mars Hill. Ornose. Not resolvable into minerals. 

F. Rhyolite, Haystack Mountain. Liparose. Contains quartz, albite, and ortho- 
clase, with sphene and accessory chlorite and kaolin. 

G. Volcanic tuff, southeast base of Castle Hill. Contains fragments of trachyte, 
andesite, devitrified glass, and lapilli. 

H. Diabase, Aroostook Falls, near Maine boundary line. Beerbachose. Dike. 
Contains plagioclase, pyroxene, pyrite, apatite, chlorite, and a little calcite. 

13 
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E. F G. H. 
DIO Seo saereee seen eireeenenind ties token eens eleereswecnieneenteins 42.25] 75.98] 31.42 49. 64 
Pa O iis reiepeuncan acs martes tesco euciie tase ig wR cl aabicsedeic hates a Bee SMR NE OE 16.87 | 12.34] 11.57 15. 07 
BC 3 8 seta casasa ie Sa usssin tees ale ose Sed eisineG nis Sa ei ee Ea 5.24 85 2. 37 1. 66 
TE OE sa cagas ep sey fast eo) eghsea Poe lgcaagigsctl dest NoycoS, Me Giany Ped aagayhopshedage: Ad bac sousteSguisbeusiaceleseeacisee 10. 72 93 7.48 8. 82 
MIE OR sans cscs setts iat pg een GSO ARE eee aes 6.91 15 5. 32 5. 43 
UD se yah yas aun yc a rs a Pog ES Dd aac a 3. 33 13 | 16.71 7. 23 
SIND a saat reer VS ofa eat terabtepeee Tareeaer a asinece ee ee inc Tose Sa ete 3.96 4.02 2. 26 4.19 
R63 Osa nen tapecpayzrctns Sie aiayecareinrs atu ieasiaeraisie bi istatoormienaaaianis eGov ce RUNES : oe 4. a . aA : fe 
Tig ©) eV OS Pop cm cen ctw chant iapec aicicdencscle ah te ovate stearate tastes sos im talataecsenvayeustanmt aia : ‘ < és 
H20O above 105°. ..............--- oe ane! 5. 58 - 64 4.17 2. 81 
i = 2.93 alt 2. 30 2.32 
34 - 03 - 46 
none -03 | none none 
0 (?) trace trace 
07 (?) - 06 04 
trace | none -16 79 
0. none | trace trace 
40 | trace? 38 25 
none | trace? | none 05 
trace? 07 02 
none | none | 13.13 32 
99. 84 | 100.02 | 99.93] 100.27 


Traces of lithia present in all. Cl and F not looked for. 
2. MISCELLANEOUS ROCKS. 


A. Eleolite syenite, var. litchfieldite, from Litchfield. Nordmarkose. Described 
by Bayley in Bull. 150, p. 201; and in Bull. Geol. Soc. America, vol. 3, p. 231. Con- 
tains eleolite, two feldspars, and lepidomelane, with sodalite, cancrinite, and zircon 
as accessories. Analysis by L. G. Eakins, record No. 1298. P.R.C.77 and 949. 

B. Syenite porphyry, Appleton, Knox County. Prowersose. Described by E.S. 
Bastin in Jour. Geology, vol. 14, p. 173. Contains potash feldspar, albite, biotite, 
hornblende, zircon, titanite, apatite, iron ores, and a little quartz. Analysis by 
G. Steiger, record No. 2232. 

C. Pyrrhotitic peridotite, East Union. Lermondose. Described by Bastin in Jour. 
Geology, vol. 16, p. 124. Contains pyrrhotite, with some pyrite and chalcopyrite, 
olivine, plagioclase, hornblende, and magnetite. Also small amounts of biotite and 
spinel, with secondary serpentine, amphibole, chlorite, and calcite. Analysis by 
W. F. Hillebrand, record No. 2301. 

D, E. Two pegmatites (graphic-granite), Topsham. Collected by Bastin. Essen- 
tially quartz and orthoclase. Analyses by Steiger, records Nos. 2345, 2357. 


a For analyses of feldspar, elxolite, hydronephelite, lepidomelane, sodalite, and cancrinite from this rock, 
see the closing section of this volume. 
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‘A. Eleolite syenite, Red Hill, Moultonboro. Umptekose. Described by Bayley 
in Bull. Geol. Soc. America, vol. 3, p. 231. Contains eleolite, augite, hornblende, 
biotite, sodalite, albite, and orthoclase, with accessory apatite, sphene, magnetite, and 
an occasional zircon. Fibrous decomposition products are also present. P. R. C. 203. 

B. Mixed albite and orthoclase from A. 

C. Nepheline (eleolite) from A. Analysis by W. F. Hillebrand, record No. 1321. 
The mixed nepheline and feldspar were treated with dilute hydrochloric acid, and the 
residue was extracted with sodium carbonate solution. C represents the soluble part 
and B the insoluble. 

D. Camptonite, Campton Falls. Analysis by L. G. Eakins, record No. 1298. 
Described by J. P. Iddings in Bull. 150, p. 239. Contains hornblende, plagioclase, 
orthoclase, augite, iron ore, biotite, apatite, pyrite, and a mineral which appears to be 
analcite. Also variable calcite, serpentine, and chlorite. P. R. C. 92. 

E. Quartz porphyry, Pemigewasset. Toscanose. Analysis by Eakins, No. 1298. 


13) alas 17 
trace is} 6.65] 1.24 


BO vscstee xs 
HO at 100°..... 
HaO above 100°. 
TiO. 


99.98 | 100.21 | 100.00 | 100.11 | 100.38 


VERMONT. 
1. ROCKS OF MOUNT ASCUTNEY. 


Described by R. A. Daly in Bull. 209. Analyses by W. F. Hillebrand, record Nos. 
1621, 1657. 

A. Biotite granite. LIparose. Contains quartz, orthoclase, plagioclase (micro- 
perthite), biotite, magnetite, sphene, apatite, and zircon. P. R. C. 1340. 

B. Basic segregation in biotite granite. Akerose. Contains biotite, hornblende, 
quartz, plagioclase, microperthite, much sphene and apatite, some magnetite and 
zircon. P. R. C. 1338. 

C. Another sample of B, but containing more hornblende. Akerose. P.R. C. 1339. 

D. Nordmarkite. Phlegrose. Contains orthoclase, plagioclase, quartz, hornblende, 
magnetite, apatite, and zircon, with very little biotite, titanite, diopside, and allanite. 
P. R. C. 1341. 

E. Basic segregation in nordmarkite. Akerose. Contains hornblende, augite, 
microperthite, orthoclase, plagioclase, quartz, magnetite, zircon, and apatite. P.R.C 
1342. 

F. Hornblende paisanite. Liparose. Dike. Contains orthoclase, quartz, horn- 
blende, magnetite, apatite, and zircon. P. R. ©. 1347. 
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A B Cc D. E F 
SIO ie syecins Geerssoeae ac eee One Gana aa ase 71.90 | 56.01 | 59.27] 65.43 | 56.51 73.03 
AlgO a ve aineentasencdse 14.12 }@15.19 | 15.76] 16.11] 16.59 13. 43 
BeaO gsiaie s o:csuisrescrs aiavers 1.20 2.34 2.07 1.15 1.35 40 
MOO soicissetaiess asisictcisrasace . 86 4,89 3. 57 2.85 6. 59 1.49 
Mg Oe. issasreteviometiece . 33 4.67 3.04 -40 2. 52 14 
C8 Osco smexeesenean 1.13 4.85 3.69 1.49 4.96 79 
N20 wecewcesmeases 4.52 5.66 5.63 5.00 5.15 4.91 
Ke Os tre wewrenunnaage 4,81 2.16 3. 33 5.97 3.05 4.54 
H20 at 110° 18 - 36 23 19 21 18 
Ha0 above 100°... 42 -90 74 39 71 35 
HO oe sane cesiearcecs 35 1.13 1.12 50 1,20 30 
Pe Ose ca sienecir adatoms u 42 13 41 06 
(540) ene eee 04). coasees 04 aay 04 06 
DO es cee ner taieersrerd 05 40 37 2 24 15 
(NiCo)O........--.- none 03 | trace (?) trace? (?) 
BO) ccicisrsmdesinierctaiviots 04 | trace? | trace? 03 03 | trace? 
COS. wasccscwscecmamesis 21 | undet. .30 | trace? 33,| trace? 
aruvevcis.ciniite Atasbiartetirceieewsse 06 | undet. ~42 0! 24 08 
Clirse erercroran ase iaernyaisc, 02 | undet. . 03 05 07 03 
BOS ae vs cxeeeestecieiantartevtinhe + Paige, ester ie sieisi= trace -09 |, .07 07 06 09 
100.35 | 99.21 | 100.10 } 100.18 | 100.26 | 100.03 
Ti689:O} joints vie nescathawinesisnintlenane Reepatesceeeeemesees|| 0B: lasek. ae 1 0: 
100.32 |......-. 99.91 | 100.14 | 100.15 99.99 


@ Including ZrOz. 


G. Nordmarkite. Phlegrose. Contains orthoclase, plagioclase, microperthite, 
hornblende, quartz, augite, magnetite, biotite, apatite, and zircon. P. R. C. 1348. 

H. Hornblende paisanite. Liparose. Composition like D, but with more quartz. 
P. R. C. 1348. 

I. Basic segregation in H. Akerose. Contains hornblende, green and brown 
augite, biotite, quartz, microperthite, magnetite, little apatite, and zircon. P. R. 
C. 1349. 

J. Diorite. Andose. Contains hornblende, augite, biotite, plagioclase, titaniferous 
magnetite, sphene, zircon, and quartz. P. R. C. 1344. 

K. Windsorite. Toscanose. Contains plagioclase, orthoclase, quartz, biotite, 
magnetite, ilmenite, and very small amounts of diopside, apatite, and zircon. P. 
R. C. 1345. 
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L. Basic segregation in diorite. Akerose. Contains hornblende, augite, biotite, 
plagioclase, magnetite, apatite, zircon, and a little quartz. P. R. C. 1346. 

M. Diabase. Auvergnose. Contains plagioclase, augite, and magnetite. P. R. 
C. 1351. 

N. Camptonite. Camptonose. Contains brown hornblende, plagioclase, a little 
augite, olivine, magnetite, and apatite. P. R. ©. 1350. 

O. Phyllite. Contains quartz, sericite, graphite?, magnetite, pyrite, rare ortho- 
clase, plagioclase, sphene, and rutile. A quartz-sericite schist. P. R.C. 1352. 

P. Cordierite-microperthite hornfels. Akerose. Contains biotite, quartz, red 
garnet, corundum, magnetite, iolite, microperthite, and rarely pleonaste. 

Q. Cordierite hornfels. Contains quartz, biotite, pleonaste, corundum, iolite, 
magnetite, plagioclase, red garnet, and epidote?. 


us M N. oO P Q 
55.28 | 49.63 | 48.22] 90.91 58. 35 45. 30 
17.23 | 14.40 | 14.27 4.18] 21.30 30. 51 
1.54 2. 85 2. 46 - 03 24 
6. 23 8. U6 9.00 1.27 6. 41 8. 80 
2. 69 7.25 6. 24 37 2.10 3.11 
5. 60 9. 28 8. 45 85 -90 
5. 42 2.47 2.90 77 1.60 1.65 
DD oe ccinies aya aitaseceatens ie caciaveptiend: 22 are qe sCeians See eee Mage Sr 2.12 -70 1.93 58 5.63 4.84 
T20 at 110°...... sis ste - 20 27 28 06 31 26 
a 71 1.47 1. 66 74 . 86 1.05 
TiOgeces seen 1.64 1.68 2.79 28 - 87 1. 48 
POs. - 73 +25 64 05 -18 12 
ZTOz. trace | trace? 03 02} none none 
MV OW: Siig Bah aisle tera aaStyahscagthe coh BLD cag ahs dak Maat ltine Sata -24 yg -20| trace .13 20 
GNICG) Oia 2 ae cA AA ete ehot senator aa Sas oate den sacs (?) -04 .03 | none 03 02 
NO arate tae ave SARE Sk NO eee ER As a area le va tes Seid 06 | trace? -04 | trace 05 03 
OO ais capatagernsd Baten cio seen lead eee Be aed OOo erat 04 1. 36 15 UB | ceciarerereyats | wteretnsieians 
Cia suchcnaeee maton pseanscsie Sea zed ithantanee ea a ctascrddernschs a Bicheiattwfereiarats So ah alal ais here] esiaisrerscendl iim aerators 10 -40 17 
SO3. none | none/ none} none|} none 04 
Clee 07 0 wlO! | omeenises 03 04 
Binz snes 28 | trace -05 | trace (?) 04 
HOS o2 voc oe actetie oy chkematawt a seedeasenke peesieewieeke 07 - 36 ll 58 1.07 
100.15 | 100.17 | 99.80 | 100.06 | 99.71 99. 87 
TOSS 7Oiic 25 52 ScntaGpacaeasd Scueteneis ne Setanta eens omens 13 0! 04 Nn eetcalaeodene| aeeacien 
100:'02:) 100i15. | 99.76 |.o.ccsccclewescens| saemases 


In these rocks the sulphur is all reckoned as pyrite, although pyrrhotite also is prob- 
ably present. The carbonic acid represents either dolomite or siderite; not calcite. 
Traces of lithia and strontia occur in nearly all. Samples H, L, O, and Q contain 
traces of copper. In N there is 0.03 V, 03, asupplementary determination by Hille- 
brand. 


2. MISCELLANEOUS ROCKS. 


A. Amphibolite, Guilford. Described by Emerson in Mon. XXIX. Contains 
hornblende needles, with albite and rutile. Analysis by L. G. Eakins, record No. 
1326. P.R.C. 1615. 

B. Granitoid gneiss, north of Lincoln’s. 

C. The same, west slope of Little Peco. 

D. Chloritic granite. Yellowstonose. East Clarendon section. 

E. Hornblende granite. Hessose. East Clarendon. 

Rocks B, C, D, and E collected by C. L. Whittle, but not described. Analyses by 
H. N. Stokes, record No, 1396. 
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MASSACHUSETTS. 


1, MAGNESIAN ROCKS. 


A. Cortlandtite, Belchertown. Belcherose. Described by B. K. Emerson in Mon. 
XXIX. Contains hornblende, pyroxene, biotite, olivine, and magnetite. Analysis 
by L. G. Eakins, record No. 13826. P. R. C. 1616. 

B. Wehrlite, New Braintree. Cookose. Description furnished by Emerson. Con- 
tains diallage, enstatite, augite, anorthite, biotite, apatite, chromite, magnetite, and 
pyrrhotite. Analysis by L. G. Eakins, record No. 1327. P. R. C. 1617. 

C. Black, serpentinized boltonite, Stow. Collected by Emerson. Analysis by 
W. F. Hillebrand, record No. 1555. P. R. C. 1618. 


A. B. Cc 

SiO ge sng Hiei deme de cities asada isitacnatesieteripnutouies si sketpmeemuttiasistine sib terensletereesteatd te 48.63 | 50. 64 36. 92 
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Fe03 2.91 1.41 1.19 
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MgO 21.79 | 18.58 43.99 
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Tig. 22.2.22<: -47 82 none 
COs... PACE: | sick cisre-g:s -90 
P20, 21 27 trace 
CreO3 . 36 05 none 
MnO 12 16 trace 
BaOs ee cnecnis vesecpecemchieea eeecge ratameniasis cis seal ermamsns werEeEeae Tee trace j|-.....-. none 
100.13 | 100.13 | 100.03 


The following serpentinous rocks are described by Emerson in Mon. XXIX: 

D. Serpentine, derived from salite, Osburn’s soapstone quarry, Blandford. P. R. 
C.-1619. 

E. Dark-green, oily serpentine, center of large Middlefield bed. P. RB. C. 1620. 

F. Enstatite, slightly altered, from Granville. For comparison with G. P. R. C. 
1621. 

G. Serpentine, derived from enstatite, Granville. P. R. C. 1622. 

Analyses D, E, and F by W. F. Hillebrand, record No, 1555. Analysis G by George 
Steiger, No. 1536, 
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H. Rich, dark-green serpentine, Rowe. P. R. ('. 1623. 

I. Black serpentine, containing marmolite, Atwater’s quarry, Russell. P. R. C. 
1624. 

J. Blackish-green serpentine, containing much chromite. From ‘‘The Crater,” 
North Blandford. P. R. C. 1625. 

K. Gray, splintery serpentine, Chester. P. R. ('. 1626. 

Analyses by Steiger, record No. 1536. 
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2. AMPHIBOLITE. 


Rocks A to G are described by Emerson in Mon. XXIX. 

A. Amphibolite, Bernardston. A black, heavy, massive hornblende rock. Analysis 
by L. G. Eakins, record No. 1327. P. R. C. 1627. 

B. Porphyritic amphibolite, Heath. Analysis by Eakins, record No. 1325. P. R. 
C. 1628. 

C. Amphibolite, New Salem. Analysis by Eakins, record No. 1325. P.R. ©. 1629. 

D. Amphibolite, Whitmans Ferry, Sunderland. Thin, shaly, aphanitic. Analysis 
by Eakins, record No, 1325, P. ©. R. 1630. 
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E. Amphibolite, South Leverett. Deep green, ligniform. Analysis by L. G. 
Eakins, record No. 1327. P. R. (. 1631. 

F. Amphibolite, Goshen. Derived from Conway limestone. Analysis by Eakins, 
record No. 1414. P. R. C. 1632. 

G. Black, fissile amphibolite, Worthington. Nearly pure, matted hornblende. 
Titanite and sometimes zircon present. Analysis by Eakins, record No. 1326. P. R. 
C. 1633. 

H. Black, fissile, porphyritic amphibolite, Warwick. Analysis by Eakins, record 
No. 1414. Collected by Emerson, but not described in Mon. XXIX. P.R. C. 1634. 


it | ey} Ge 7 


99.90 | 100.36 | 100.19 | 100.33 


The following amphibolites, from Palmer Center, were also collected by Emerson: 
I. Amphibolite dike. P. R. C. 1635. 

J. Hornblende, separated from I. 

K. Feldspar, separated from I. 

L. Amphibolite bed. P. R. C. 1636. 

M. Hornblende, separated from L. 

N. Feldspar, separated from L. 

Analyses I to N by W. F. Hillebrand, record No. 1895. 


IGNEOUS AND CRYSTALLINE ROCKS. 21 


99. 78 7 F 
3.220,21.5°| 2.667, 24° |........ 3.217,29° | 2.677, 22° 


100. 51 | 100. 46 99. 12 | 100. 62 


3. MISCELLANEOUS ROCKS. 


A. Keratophyre, Marblehead Neck. Liparose. Described by Sears, in Bull. Mus. 
Comp. Zool., vol. 16, No. 9, p.170. Contains crystals of feldspar, with a decomposed 
base, irregular patches of quartz, some scales of biotite and grains of magnetite, and also 
some limonite and earthy matter. The feldspar is anorthoclase. P. R. C. 1491. 

B. Feldspar, separated from A. Analyses A and B by T. M. Chatard, record No. 
1176. 

C. Highly metamorphosed feldspathic conglomerate, graduating into arkose gneiss, 
electric railroad cut, Marlboro. Analysis by George Steiger, record No. 1536. P.R. 
C. 1637. 

D. Agirite tinguaite, Southboro. Miaskose. Analysis by H. N. Stokes, record 
No. 1653. Contains traces of chlorine and fluorine; 63.2 per cent of the rock is decom- 
posable by hydrochloric acid. P. R. C. 1639. 

Rocks C and D were collected by B. K. Emerson, but have not been fully described. 


> 
we 
a 
io] 


_ pst 


on 
Bo 


E. Massive, coarse, altered diabase, Leverett. Ornose. Contains saussuritic 
feldspar with black hornblende. Analysis by Eakins, record No. 1325. P. R. C. 1640. 

F. Tonalite, South Leverett. Andose. Dark green, chloritic. Contains reddish 
feldspar, dark hornblende, and a network of dark-green epidotic quartz veins. 
Analysis by Eakins, record No. 1326. P. R. C. 1641. 


15619—Bull. 419—10——3 
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G. Biotite granite, Moore’s quarry, Florence. Lassenose. Very feldspathic. 
Quartz rare, with fluid inclusions. Feldspar mostly triclinic, orthoclase and micro- 
cline present in small quantities. Little muscovite, some rutile. Analysis by 
Eakins, record No. 1414. P. R. C. 1642. 

Rocks E, F, and G are described by Emerson in Mon. XXIX. 

H. Holyokeite, east foot of Mount Tom, Northampton. Probably tuolumnose. 
Described by Emerson in Jour. Geology, vol. 10, p. 508. Contains albite, 70 per 
cent; orthoclase, 9.4 per cent; calcite, 16.4 per cent, with minor amounts of ilmenite, 
dolomite, chalcopyrite, pyrite, and apatite. Analysis by W. F. Hillebrand, record 
No. 1924. P. R. C. 1648. 
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Analyses I to P are of rocks collected by B. K. Emerson, and as yet, with two 
exceptions, undescribed. 

I. Gneissoid granite, north well of Flint’s quarry, Monson. Amadorose. Analysis 
by W. F. Hillebrand, record No. 1924. P. R. C. 1645. 

J. Gneissoid granite, Frawley’s quarry, Erving. Tehamose-toscanose. Analysis 
by George Steiger, record No. 1941. P. R. C. 1648. 

K. Gneissoid granite, Alderman’s quarry, Becket. Toscanose-lassenose. Analysis 
by Steiger, No. 1944. P. R. C. 1649. 

L. Gneissoid biotite granite, Wood’s quarry, Pelham. Toscanose., Analysis by 
Steiger, No. 1960. P. R. C. 1650. 


I J K. L 
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H2O above 105°... 


M. Aplite (alsbachite), Fallon Hill, Enfield. Kallerudose. Garnetiferous biotite 
granite dike. P. R. C. 1651. 
N, Another sample, same locality as M. Lassenose-alsbachose. P. R. C. 1652. 
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Analyses M, N, by George Steiger, record No. 1975. 

O. Quartz diabase, west of Ashley reservoir, Holyoke. Vaalose. Contains calcite 
and radiated quartz. P. R. ©. 1653. 

P. Palagonite, from blebs in O. 

Analyses O, P, by Steiger, No. 2039; rocks described by Emerson in Bull. Geol. 
Soc. America, vol. 16, p. 91. 


Q. Granite gneiss, Hoosac Mountain. Toscanose. Contains quartz, microcline, 
albite, muscovite, biotite, magnetite, titanite, epidote, apatite, and zircon. Analysis 
by E. T. Allen, record No. 2064. P. R. C. 1718. 

R. Albite schist, Hoosac Mountain. Varingose. Same minerals as in Q, with 
garnet and pyrite. Same analyst and number. P. R. C. 1719. 

Rocks Q and R collected by J. E. Wolff, but not yet described. The following 
feldspars, all albite, separated from schists of the same region, are described by Wolff 
ir Mon. XXIII, pp. 60 and 187. Analyses by R. B. Riggs, record Nos. 507 and 567. 

8. From feldspathic schist, central shaft of the Hoosac tunnel. P. R. C. 129. 

T. U. From the porphyritic mica schist of Greylock Mountain. 


Ke 
Ho 8b 105 ss ecanicen.s 


@ Fe2O3 less than 0.5 per cent. > Loss on ignition. 


V. Pyroxene-titanite aplite, South Peru. Analysis by W. T. Schaller, record 
No. 2143. 

W. Diorite, railroad cut west of Ironstone. Analysis by E. (. Sullivan. 

X. Pre-Cambrian quartzite gneiss, Northbridge. Analysis by Sullivan. 

Rocks V, W, X, collected by B. K. Emerson, but no description furnished. 
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CONNECTICUT. 


A. Olivine basalt, main flow, Pine Hill, South Britain. Awvergnose. Contains 
plagioclase, pink augite, olivine, and magnetite. The rock is quite fresh. P. R. 
C. 1456. 

B. Olivine basalt, anterior flow, South Britain. Contains plagioclase, uralitized 
augite, olivine, and magnetite. Rock much altered, and containing numerous 
amygdules of calcite and prehnite stained by iron. P. R. C. 1457. 

Rocks A and B are described by W. H. Hobbs in 21st Ann. Rept., pt. 3, p. 60. 
Analyses by W. F. Hillebrand, record No. 1842. 

C. Basic pitchstone (tachylyte), from the so-called ‘‘ash bed” northeast of Meriden. 
SR. 1-2 of auvergnase. Described by Emerson in Bull. Geol. Soc. America, vol. 8, 
p.77. Analysis by H. N. Stokes, record No. 1641. P. R. C. 1654. 


2 
H20 at 105° 


@ Calculated as pyrite. 
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The following rocks, D to H, are from Prospect Hill, west of Litchfield. Collected 
by W. H. Hobbs, who furnishes the petrographic data: 

D. Mica-hornblende gabbro. Bandose. Contains plagioclase, hypersthene, biotite, . 
subordinate green hornblende, and magnetite. P, R. G. 1677. 

E. Homblende diorite. #essose. Contains plagioclase, green hornblende, sub- 
ordinate biotite, and magnetite. P. R. C. 1678. 

F. Hornblendite. III. 6. 4. 4, 5. Almost entirely green hornblende. Contains 
also magnetite, a little biotite, and very little plagioclase. P.R.C. 1679. 

G. Cortlandtite. IV. 17. 17, 2. Mainly hypersthene, with subordinate olivine, 
green hornblende, and magnetite. P. R. C. 1680. 

H. Hornblende norite. Awvergnose. Contains greenish hornblende and a little 
more hypersthene. Rich in plagioclase, with accessory biotite and magnetite. P. R. 
C. 1681. 

Analyses D, G, H, by W. F. Hillebrand, record No. 2074; E and F by George Steiger, 
record No 2071. 


CUS aeqennminmtete siete eb 2h ce eae SSE : .-| trace? |... 


100.12 | 99.92 99.75 | 100.16 | 100.25 


The following rocks were collected by G. F. Loughlin. Petrographic data supplied 
by H. E. Gregory. Analyses by G. Steiger. 

I. Gabbro, near northeast boundary, between Preston and Griswold. Contains 
plagioclase, pyroxene, hornblende, epidote, zoisite, chlorite, serpentine, pyrite, 
ilmenite, apatite, and a little calcite. 

J. Quartz diorité, 1 mile east of Preston City post-office. Contains quartz, plagio- 
clase, little orthoclase, hornblende, little biotite, rare muscovite, epidote, zoisite, 
pyrite, ilmenite, apatite, and zircon. 

K. Granite dike, southern slope of Barnes Hill, North Stonington. Contains 
quartz, orthoclase, oligoclase, biotite, muscovite, titanite slightly altered to leuco- 
xene, epidote, chlorite, ilmenite, pyrite (?), zircon, andapatite. Somewhat kaolinized. 

L. Amphibolite dike, east base of Prospect Hill, northwest of Preston City post- 
office. Contains plagioclase, hornblende, epidote, ilmenite, pyrite, apatite, and a 
little kaolin and sericite. 
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NEW YORK. 
1, ROCKS OF THE ADIRONDACK REGION. 


Collected by J. F. Kemp, who furnishes the petrographic data. A and G, together 
with the four iron ores, are described by Kemp in 19th Ann., pt. 3, p. 383. Analyses 
A and B by George Steiger, record No. 1715; C to K by W. F. Hillebrand, record Nos. 
1714 and 1717. 

A. Wall rock of iron mine near Lincoln Pond, Elizabethtown. Camptonose. 
Varies from norite to gabbro. Chief minerals, green augite, hypersthene, brown 
hornblende, plagioclase, and magnetite. Microperthitic feldspar less common. 
Garnet varies from absence to abundance. 

B. Coarse gabbro, top of Whiteface Mountain. Hessose. A pyroxenic phase of 
the anorthosite. Contains much labradorite, abundant light-green augite, brown 
hornblende, shreds of more or less bleached brown biotite, and magnetite. 


100.75 | 100.51 


a Mainly present as pyrrhotite. 


C. Pyroxenic anorthosite, Elizabethtown. Hessose. Contains largely labradorite, 
subordinate light-green augite, less brown hornblende, and a little magnetite. 

D. Norite, with close affinity to gabbro. Camptonose. Intrusion in C. Contains 
labradorite, hypersthene, garnets, green augite, brown hornblende, a little brown 
biotite, magnetite, and apatite. 

E. Diabasic norite or gabbro, Elizabethtown. Auwvergnose. Contains the same 
minerals as D. 


IGNEOUS AND CRYSTALLINE ROCKS. 27 


F. Gneissoid derivative, by pressure, of E. Camptonose. The same minerals, but 
with hornblende more abundant. 

G. Gabbro, wall rock of Split Rock mine. Hessose. Contains augite, hypersthene, 
brown homblende, garnet, plagioclase, magnetite, and possibly spinel. P. R.C. 1471. 
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CO ee a sncuscmemmannas ayaeeemsimatecisleeceress 45 285 ‘ 07 12 
ee ccc pea SVS RIS espns ernsste cc crens YE cianecc are ea nten ata arm dec svapsicnesa trace 14 06 il 07 
100.24 | 99.98 | 99.64] 99.77] 100.02 


ZrOz, Cl, and F not looked for. CrgO3, LizO, and SrO present in traces. S is, in part at least, present 
as pyrrhotite. 


The following titaniferous magnetites, from Elizabethtown, are regarded by Kemp 
as being of magmatic origin, and are therefore included in this tabulation. 

H. Near Lincoln Pond. 

I. Oak Hill pit. 

J. Tunnel Hill. 

K. Split Rock mine. 

H and [ are classed by Washington as Adirondackiase, J and K as Champlainiase. 


2. MISCELLANEOUS ROCKS. 


A. Peridotite, from Dewitt, near Syracuse. A rock described by Darton and Kemp, 
Am. Jour. Sci., 3d ser., vol. 49, p.456. Contains olivine, partly serpentinized, biotite, 
and augite, with magnetite, apatite, and perofskite. Possibly a little chromite also. 
Classed by Kemp as limburgite. P. R. C. 296. 
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Analysis by H. N. Stokes, record No. 1491. The FeO represents the total iron, 
because the sulphides present, possibly as pyrrhotite, prevent the separate estimation 
of the two iron oxides. 

B. Syenite, Fort Ann, Washington County. Adamellose. Contains orthoclase, 
microperthite, hornblende, green augite, and a little quartz. 

C. Quartz-biotite-gamet gneiss, Fort Ann. Consists essentially of quartz,’ garnet, 
biotite, orthoclase, some plagioclase, and zircons. 

B and C were collected by J. F. Kemp, who supplies the petrographic data. Analy- 
ses by W. F. Hillebrand, record No. 1930. 


A B. Cc 
DIOR sate hesiasisenind are Base aedae emia pes TES ERR BER Rae RAG SORE eR ee EEE 36.80 | 64.47 65. 09 
INGO i ssacc cree aisic re saniecicemamon eetmmcaa nad ee sRneeeEENciane Sean 4.16 | 10.51 16.37 
NOG oi stai ass aconrsosesase nus a mustevstermsafovoietetorwianeissa Suieist Nese GiastanTaectaaTe eas hen trem emmem RSet ametal lea mereae 1.11 93 
FeO. 8. 33 7.37 5. 64 
MgO 25. 98 5.21 2. 40 
CaO. 8.63 3.10 2. 40 
Na2O 17 2.21 3.31 
Ee act cet ee da Mesum Bete a mapas A ai dere EI ae a ete n ge eeth cetceae eer 2. 48 3. 63 1.93 
PONS E MOS! nc cia ot ome ceca uiomes tapi atetnee nds “ 51 «18 13 
H2O above 105° 5 6. 93 hoi 58 
HO 2.0, ejeizrisizae 1. 26 65 93 
LIED yf Sakata NS SES cp Nadya ta nee age Cay wat oka ns Sp APRS Fenn She oc cs a ete geaanSy esse gerne Ree saeat case Des taaeeiae none ol 
CO2. 2.95 - 58 07 
PaO Sagas ered ovate acess Mean cheered mete bin Dad Reaoneeeniedrranns gases 47 25 11 
Sadan OR ee eV Vag Seco SSVI Se ERE SRS -95 12 03 
S03. BOB serctesveg 20) srereeecaiarers 
CreO3 -20 | trace? trace 
NiO. 09 04 trace 
MnO 13 «15 16 
BOO acis ste amiaveinnsinace cusentecemtavnsuisen <pacesameticinnent eerie 12 04 03 
BLO ioc sigs starsorares are ertecinie mercincestiorate tharos ace coma haner pnb ena ete wie avonevarane eran ene trace | trace trace 
DNGO wise ecin chaos a5 yee ewaacasomm easy Ieee pager ype eg eee se eae eer aS Sawer none trace 
100. 22 | 100.37 | 100.12 
OSS ccvsetogscetencsste aceite te min eee, Sele th oes ee me 47 506 frnnceecs 
99.75 | 100.31 ]........ 


NEW JERSEY. 


Rocks A, B, and © described by J. P. Iddings in Bull. 150, pp. 254, 209, 236. 
Analyses by Eakins, record No. 1299. 

A. Basalt, Watchung Mountain, Orange. Auvergnose. Contains pyroxene, 
mostly malacolite, plagioclase, magnetite, and glass, with variable amounts of ser- 
pentine or chlorite. The feldspar is partly altered into a mineral which is probably 
prehnite. P. R. C. 102. 

B. Elexolite syenite, Beemersville. Beemerose. Contains nephelite, orthoclase, 
zgirite, and biotite, with melanite, sphene, apatite, zircon, and magnetite in smaller 
amounts. Sodalite is probably present also. P. R. C. 78. 

C. Minette, Franklin Furnace. Contains alkali feldspar, biotite, monoclinic 
pyroxene, magnetite, epidote, calcite, chlorite, apatite, sphene, pyrite, and a little 
secondary quartz. P.R.C. 91. 

D. Nepheline syenite, Brookville. Viezzenose. Collected by N. H. Darton and 
described by F. L. Ransome in Am. Jour. Sci., 4th ser., vol. 8, p. 417. Contains alkali 
feldspars, nepheline largely altered to secondary minerals, brown amphibole, biotite, 
cancrinite, plagioclase, muscovite, segirine-augite, apatite, titanite, fluorite, and afew 
specks of magnetite. Also secondary analcite, sericite, and natrolite (?). Analysis 
by Steiger, record No. 1807. P. R. OC. 223. 
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A B. Cc D 

SEC ha ws actnan we hits miata eh ea tancenar Gre Heian each Pankow NENA PONE 61.36 | 53.56 | 40.71 54.68 
RIG cy oa x cso ty eps avd onab milan te fasts inne atin nok he 16.25 | 24.43 | 19.46 21.63 
FO Sees een cand marci saacin pe comedian dias aimacaynn caine seindsemiamtaieieinin ae wilidaancion 2.14 2.19 7.46 2.22 
TOI oe setts 8 $e Waa isn 3 aes al rcveantene @ohdesdyaecceabrintv ne, Sin Sead amma cernld ou kiocweseominadek 8.24 1,22 6. 83 2.00 
MgO 7.97 31 6.21 1.25 
CaO 10. 27 1,24 | 11.83 2. 86 
NaaO 1.54 6. 48 1.80 7.03 
a eote: 1.06 9. 50 3. 26 4. a 
eget) Se ee oc . . 
H20 above 100°......... nates ee Wienges PERE } 1.33 i 98 li 1.53 


Rocks E to J collected by W. 8. Bayley, who describes E, F, Gin Folio 167. Analy- 
ses by W. T. Schaller, record Nos. 2252, 2255. 

E. Pochuck gneiss, Greenwood Lake quadrangle. Contains oligoclase, ortho- 
clase, diopside, hornblende, hypersthene, biotite, magnetite, and quartz. 

F. Byram gneiss, 1 mile west of Hibernia. Contains potash feldspars (micro- 
perthite), but less hornblendic and pyroxenic minerals than the Pochuck gneiss. 

G. Losee gneiss, northeast of Berkshire Valley, Lake Hopatcong quadrangle. 
Contains plagioclase, quartz, diopside, hypersthene, biotite, apatite, magnetite, 
zircon, and titanite. 

H. Augitic Losee granite, Lake Hopatcong quadrangle. 

I. Intermediate gneiss, Oxford tunnel, Hackettstown quadrangle. 

J. Micaceous Oxford gneiss, Oxford tunnel. 

K. Quartz-orthoclase-augite rock, near Marion Station, Jersey City. Collected by 
J. Volney Lewis. Analysis by Schaller, record No. 2261. 


100.36 | 99.54 | 100.62 | 100.12 | 100.62 | 99.84 99.97 


PENNSYLVANIA. 


A. Aporhyolite, Monterey, Franklin County. Kallerudose. Described by Flor- 
ence Bascom in Bull. 150, p. 343. Contains alkali feldspar, quartz, sericite, epidote, 
titaniferous magnetite, leucoxene, and rarely sphene. Analysis by H. N. Stokes, 
record No. 1479. P. R. C. 136. 
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B. Quartz porphyry, same locality. Alaskose. Analyzed for G. H. Williams, but 
never described. Analysis by L. G. Eakins, record No. 1350. 

C. Baltimore gneiss. Yellowstonose. Contains quartz, orthoclase, microcline, 
oligoclase, biotite, hornblende, magnetite, and minor accessories. P. R. C. 1701 
to 1705. 

D. Mica gneiss. III. 3.2. 8. Consists chiefly of quartz and muscovite, with feld- 
spars and minor accessories. P. R. C. 1707 to 1710. 

E. Hornblende gneiss. Auvergnose. Contains largely green hornblende and 
colorless anthophyllite, with plagioclase, magnetite, and scanty secondary quartz. 
P. R. €. 1710 to 1711. 

F. Hypersthene gabbro. Hessose. Contains quartz, orthoclase, labradorite, 
diallage, hypersthene, magnetite, apatite, and minor accessories. P. R. CO. 1712 to 
1714. 

Rocks ( to F are average samples collected by F. Bascom within the Philadelphia 
quadrangle. Analyses by W. F. Hillebrand, record No. 1872. The mica gneiss is 
described in the Cecil County volume of the Maryland Geological Survey. 

G. Sericite schist, Pine Grove Furnace, South Mountain. Collected by G. W. 
Stose. Analysis by W. T. Schaller, record No. 2302. 


Ka 
20 at 100° 


@ Loss on ignition. 


MARYLAND AND THE DISTRICT OF COLUMBIA. 
1, PERIDOTITE AND PYROXENITE. 


Rocks A to I, inclusive, described by G. H. Williams in Am. Geologist, vol. 6, p. 35. 

A. Porphyritic lherzolite, Johnny Cake road, Baltimore County. SR. 1 of baltt- 
moriase. Contains olivine, bronzite, and diallage, the olivine partly serpentinized. 
Analysis by T. M. Chatard, record No. 1094. 

B. Websterite, Johnny Cake road. Baltimorose. Consists entirely of hypersthene 
and diallage. P. R.C. 110, and 1740. 

C, D. Alterations of B. Maricose. B,C, and D dried at 104° P.R.C.1741. 

E. Smaragdite rock, altered pyroxenite, Dogwood road, Baltimore County. 
Cecilose. : 

Analyses B, C, D, and E by J. E. Whitfield, record Nos. 975, 976. ©, D, and E are 
from the laboratory record and do not appear in the published paper. 
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F, G. Two samples of websterite, Hebbville, 6 miles west of Baltimore. Web- 
sterose. P. R. C. 1742. 

H. Bronzite from G. P. R. CG. 1743. 

I. Diopside from G. P. R. C. 1744. 

The rock consists entirely of bronzite and diopside. Analyses by T. M. Chatard, 
record Nos. 1094, 1123. 

J. Websterite, Oakwood, Cecil County. Cecilose. Composed of hypersthene and 
diallage. Analysis by W. F. Hillebrand, record No. 1755. Described by A. G. 
Leonard in Am. Geologist, vol. 28, p. 135. 

K. Cortlandtite, Ilchester, Howard County. Cortlandtose. Analysis by W. F. 
Hillebrand, record No. 1422. Published by Williams in 15th Ann., p. 674. The 
rock consists of olivine, pyroxene, and large hornblende crystals, the latter consider- 
ably altered to tale. P. R. ©. 1745. 


100. 48 | 100.52 | 100.56 | 98.84 | 100. 47 100.15 


2. GABBRO AND DIORITE. 


Rocks A to E, inclusive, described by G. H. Williams, but not in detail, in 15th 
Ann., pp. 673, 674. Some of the rocks, with other analyses, are discussed by him in 
Bull. 28. Analyses by W. F. Hillebrand, record No. 1422. 

“A. Olivine gabbro, Orange Grove, Baltimore County. JV. 1°. 1°, 2. Contains 
plagioclase, diallage, hypersthene, fresh olivine, magnetite, and apatite, and some- 
times hornblende. P. R. C. 1746. 
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B. Hypersthene gabbro, Wetheredville, Baltimore County. Kedabekose. Rich in 
hypersthene and diallage, with plagioclase, magnetite, and apatite. P. R. C. 1747. 

C. Gabbro diorite, Ilchester, Howard County. Hessose. A coarse anorthite-horn- 
blende rock, probably an altered gabbro. P. R. C. 1748. 

D. Biotite diorite, Triadelphia, Montgomery County. Bandose. P. R. C. 1749. 

E. Biotite diorite, Georgetown, D.C. Bandose. P. R. C. 1750. 

To these may be added an analysis made for Williams by L. G. Eakins, record No. 
1350, as follows: : 

F. Hornblende diorite, Rock Creek tunnel shaft, Washington, D.C. III. 4. 4. 4, 5. 
Relations to E not stated. 


A B Cc D. E F. 
55.97 | 56. 41 56. 18 
15.60] 15.19 | 14.76 

1,21 1.60 2.12 
6. 28 6. 24 6.98 
6. 83 7.18 8.11 
7.31 6.77 7.97 
2.93) 2.21 1.62 
1. Ft 1. a - 80 
185| 200 } 1.37 
1.11 #09, [ersecmes 
-16 05 .08 
seveesee ald |eewminests 
-04 405) |e sceamex 

08 ad. 17 
trace | trace |!......- 
100.10 | 100.06 | 100.16 


The following rocks, from Cecil County, are described by A. G. Leonard in Am. 
Geologist, vol. 28, p. 135. 

G. Quartz-mica-hornblende diorite, near the foundry on Stone Run. Bandose. 
Contains hornblende, biotite, quartz, plagioclase, and a little orthoclase, with acces- 
sory zircon, apatite, titanite, and magnetite, and secondary chlorite and epidote. 

H. Like G, near Porter’s Bridge on Octoraro Creek. Bandose. 

I. Hornblende diorite poor in quartz, three-fourths mile northwest of Rising Sun. 
Corsose. 4 

J. Norite, 1 mile west of Oak Grove schoolhouse. Kedabekose. Contains hypers- 
thene, bytownite, a little diallage, apatite, magnetite, and secondary hornblende. 

Analyses by Hillebrand, record No. 1755. 


G. H. I J 

SIO ge wpasnaeneeeroticicnmies Ss SWFA RSET EES EN Mee aeae see REREEINE 58.57 | 55.16 | 44.04 48.02 
ANG 8 dec reese cerns qeeetem science ke wae eae usar = sebekematinee 16.10 | 17.51 | 20.01 20.01 
Fe2O gy sisisicc s qciccknine bade nasiandeandeaiagcaie stineeieteissee sae 2.89 2.62 4, 22 1.13 
BOQ aictdetscinsiisiecesiccsi isis cin saat ieheeatemnninisie sie sigeieioretstetbiet |e Boe 6.12 5.83 8.61 7.29 
IME O oss wenaeiteton seks a clas oaeeiareteeaaatyenss on wacenectalaageg weTee 2. 33 4.35 5.01 10. 05 
CA Owics2enseucinassmees ee see reeeareeaseer seers eeeecseeeerse 7.39 8.50 | 11.68 11.42 
NaaQ sane sez citeeaiemtineed nr dveeeeeawaiine ss eekeermgneeriias seen 2.11 1.83 1.24 OL 
BO es et ci ahaha ear Swe PR Ne ie de oo tenia -| 1.01 1.08 15 05 
FAG OAC NOD oe aia apcyans nin ncrass sianenis wiresnternne owe a sesaagatanaining sistas asece : 21 .18 el -10 
Es © ADO VE) L0G es occas OY seine cermeniincieg haseediamepasemeds HORNE=ES -| 1.27 2.01 1.90 57 
iO2.... 1.41 64 2,24 23 
P2035 37 21 52 trace 
ZrO 09 +02 -10 none 
Vi03 02 -04 05 02 
CreO3 none | trace | none 03 
NiO, CoO none -O1 01 01 
NO ven ead sececneea eee: sake dereceseeeeeseseemeeeameeesecesee 18 215 28 18 
BrO’. yeni eaedieesemcniies Vorkeaeeeacene ss emeeed ereeagts seed trace | trace | none none 
Ba’ ca chin. Sccigeaaserey ses eee ee oh Peed atte kee trace | trace | none none 
MeO a Scoscciissaicigrs Malclemaseeinie Sad LenS ile GRO RET eee eaSE ee trace | trace | trace trace 
OB ic ch bs Neal tre fetesnnn spel b\digasgeaderasgbln ge eveisscdbad eadigns eatebles nine trace - 03 25 li 
CO si isis Sats ose oohile ie dn Ganka tated me Direct ia Soyer Ora eae eae none | none] none 25 
100.07 | 100.17 | 100, 42 99.98 
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3. GRANITE AND GNEISS. 


For descriptions see Williams, 15th Ann., p. 657, and Keyes, idem, p. 685. The 
Rowlandsville granite is described by Grimsley in Jour. Cincinnati Soc. Nat. Hist., 
vol. 17, p. 78. 

A. White granite, Brookville, Montgomery County. Liparose. (Williams.) P. 
R. C., 1751. 

B. Binary granite, Guilford, Howard County. Toscanose. Contains quartz, ortho- 
clase, a little plagioclase, muscovite, and biotite, with occasional zircon and apatite. 
(Keyes.) * 

C. Biotite granite, Woodstock. Toscanose. Light colored, fine grained. Quartz, 
feldspar, and biotite, with accessory allanite and epidote. (Keyes.) 

D. Biotite granite, Rowlandsville, Cecil County. Tonalose. Dark colored. Con- 
tains plagioclase, orthoclase, quartz, epidote, biotite, sphene, magnetite, and apatite, 
with a little secondary muscovite. The percentages of the several minerals are com- 
puted by Grimsley from the analysis. 

Analyses by W. F. Hillebrand, record Nos. 1220, 1422, 1455. In B and C manganese 
was present, barium and strontium were not tested for, and the alumina contains 
possible titanium and phosphoric acid. 


A B Cc D 
71.79 66. 68 
15. 00 14.93 

aohd 1.58 
1.12 3.32 
51 2.19 
2.50 4.89 
3.09 2.65 
4.75 2. a 
16 

-64) 109 
undet. 50 
undet. 10 
undet. 10 
undet. trace 
undet. -08 
trace trace 
100.17 | 100.32 


E. Biotite granite, Dorseys Run, Howard County. Yellowstonose. Typical, dark 
colored. Quartz, feldspar, and biotite, with accessory allanite and epidote. (Keyes.) 
P.R. C., 1752. 

F. Same locality, light-colored dikes. Toscanose. 

G. Inclusions in E. SR. 2 of tonalase. Derived from gneiss. 

H. The typical gneiss of the Dorseys Run area. Perhaps of sedimentary origin. 

Descriptions by Keyes. Analyses by Hillebrand. The remarks appertaining to 
B and C apply here also. Record No. 1220. 
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I. Biotite granite, Sykesville. Tehamose. Contains quartz, feldspar, and biotite, 
with accessory magnetite, zircon, and apatite. 

J. Inclusion in I, derived from limestone. Yellowish central portion. Consists 
of epidote and quartz, with a little chlorite. 

K. Same inclusion, fine-grained dark outer zone. Quartz, garnet, and epidote, 
with a little magnetite. Feldspar and muscovite in some portions. Descriptions 
by Keyes. Analyses by Hillebrand, record No. 1220, with the same limitations as in 
the Guilford, Woodstock, and Dorseys Run granites. 


L. Typical gneiss of Washington, D. C., from quarry. of Potomac Stone Company, 
1 mile below Chain Bridge. A ‘“‘basic” granite. 

M. Fine-grained, fissile chloritic gneiss, from northwest of Cabin John Bridge. 
Also a ‘‘basic” granite. P. R. C. 1753. 

N. Fine-grained, hard gneiss, from the second lock at the Great Falls of the Potomac. 
Alsbachose. Probably of sedimentary origin. 

Described by Williams. Analyses by Hillebrand, record No. 1459. 


4. MISCELLANEOUS ROCKS. 


A. Typical diabase, Rocky Ridge. Auvergnose. Analyzed for J. S. Diller, but 
not described. Analysis by E. A. Schneider, record No. 1370. 

B. Ottrelite-phyllite rock, Liberty, Frederick County. Analyzed for G. H. Wil- 
liams, but not described. P.R. C. 1754. 

C. Chloritoid separated from B. Analyses B and C by L. G. Eakins, record No. 1349. 

D. Quartz schist, Shoemaker quarry, near Stevenson Station, Green Spring Valley. 
Described by Bayley in Bull. 150, p. 302. Contains quartz, muscovite, occasional 
tourmalines, microcline, zircon, and iron stains. Analysis by Schneider, No. 1370. 
P.R. C. 119. 

E. Mica separated from D. Analysis by Schneider, No. 1377, 


I 
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F. Sericite schist, Ladiesburg. Described by Bayley in Bull. 150, p. 317. Con- 
tains quartz, sericite, chlorite, a mineral thought to be kaolin, zircon, iron oxide, 
and rutile. Analysis by George Steiger, record No. 1600. P. R. C. 126. 

G. Another sample of F. Analysis by Schneider, No. 1370. 

H. Metarhyolite, south of Port Deposit. Dike. Vulcanose. Described by F. 
Bascom, in Maryland Geological Survey, Cecil County volume, p. 136. Contains 
quartz, orthoclase, plagioclase, biotite, and hornblende, with accessory magnetite, 
apatite, titanite, garnet, pyrrhotite, and muscovite, and secondary chlorite and 
epidote. Analysis by W. F. Hillebrand, record No. 1928, P. R. C. 1706. 


99.68 | 100. 29 99. 93 


a Uncertain because sulphides are present. 


VIRGINIA: 


A. Andesite, 3} miles east of Front Royal. SR. 4 of orendase. Described by Keith 
in 14th Ann., p. 305. Intermediate between diabase and quartz porphyry. Contains 
plagioclase, quartz, magnetite, ilmenite, and a little epidote. Analysis by George 
Steiger, record No. 1450. 

B. Porphyritic felsite or felsophyre, forks of Straight Creek, 3 miles east-northeast 
of Monterey. Toscanose. Described by Darton and Keith in Am. Jour. Sci.. 4th 
ser., vol. 6, p. 305. Contains phenocrysts of biotite, orthoclase, and plagioclase, the 
mica and feldspar being about equal in amount. In the groundmass are feldspar, 
quartz, magnetite, or ilmenite, and a little secondary chlorite with less muscovite. 
No glass. Analysis by Hillebrand, record No. 1665. P. R, C. 342. 
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“A. B 
SiO2. 51. 08 69, 56 
AlzO3 11. 37 15. 52 
Fe203 11.17 1.67 
FeO 5. 64 1.19 
SNAG OD gadis pesca pctlst goes oe eS, AA eared 3.96 41 
LO ia sce anova selena ody ciasecaa vals as HO ae taco iceland ka cin iste Sea 5. 20 1.20 
NaaO 2 siois saci ccenonaede ed ead wrmb amined eesdateinemenenmae: ssaermeemien dene eee 5. 54 4.46 
DRO) csc ecg ie tc eee a gc peg nc eS lace a pS Mo and SYN aie 1.50 4.68 
PUG OPA TOs cccrctsrctsiavaiacinias sta xia necyareccinsnicnnseroioie noe aiomiarceretaneatonnets ee aerate at wast nel 84 
TTSO AD OM CHINO cca ssscte scan siseeucreiatoirstsnatemscians oi sea) teyeietal pleat ersten ziataigi zi chaveaciacatermceeetatasaiate nies ese -19 -67 


NORTH CAROLINA. 


Rocks A to F collected by Arthur Keith, who furnishes the petrographic data. 
Analyses B, C, D, and E by W. F. Hillebrand, record No. 1707. Analyses A and F by 
H. N. Stokes, record No. 1710. 

A. Porphyritic rhyolite, 2 miles west of Barmers Elk, Watauga County. Adamellose. 
Contains orthoclase and plagioclase, with less quartz, epidote, chlorite, and pyrite. 

B. Quartz porphyry, 24 miles northwest of Blowing Rock, Watauga County. Mag- 
deburgose. Contains quartz and orthoclase, with subordinate sericite, chlorite, and 
biotite. 

C. Diorite, east end of Hump Mountain, Mitchell County. Awvergnose. Contains 
plagioclase, orthoclase, and hornblende, with less quartz, biotite, magnetite, and 
garnet. 

D. Garnetiferous diabase, 1} miles southeast of Cranberry. JII. 4.4.4,5. Contains 
plagioclase and hornblende, with less garnet, biotite, and magnetite. 


IGNEOUS AND CRYSTALLINE ROCKS. 37 


E. Epidote-chlorite schist, one-fourth mile northeast of Montezuma, Mitchell 
County. Contains epidote and feldspar, with less chlorite, hornblende, and magne- 
tite. 

F. Metamorphosed amygdaloid, 3 miles southeast of Boone, Watauga County. 
Contains orthoclase and plagioclase, with less sericite, chlorite, and magnetite. 

G. Pyroxenite, var. websterite, from Webster. Websterose. Described by Wil- 
liams, Am, Geologist, vol. 6, p. 35. Consists of diopside and bronzite. Analysis by 
E. A. Schneider, record No. 1096. Material dried at 105°. P. RB. C. 388. 

H. Spherulitic rhyolite, Sam Christian gold mine, Montgomery County. Alaskose. 
Described by Diller, Am. Jour. Sci., 4th ser., vol. 7, p. 337. The rock of the supposed 
fossil Palxotrochis. Contains feldspar and quartz, with a little biotite and sericite. 
Analysis by Hillebrand, record No. 1796. 


E F G. A 
SiOs. 47.85 | 43.62 | 55.14 79. 57 
AlsO3 16.51 | 17.30 -6 11.41 
Fe203. 4.16 | 14.18 3. 48 20 
PQ viisccoesessesonsis 7.43 6. 83 4.73 70 
I eae A snr isp ou Tpeieadn eae eidlaneaionsar SOE SARA IRAS 6. 24 2.34 | 26.66 | a little 
ce esate ain labs canine et ct nolare oe 7.00 1.63 8.39 ae. 
DS OGY coos: a ireaceiase nunorannars engender sia iow aala atwnNntel each aecatea eee 3. 20 3. 45 -30 3. 46 
HOG ccs scas - 82 8608. | oc siesces . 
Ti20 at 110°. . : 5 0, 


100.41 | 99.74 | 100.36 | 100.02 


The following rocks from Corundum Hill were collected, analyzed, and described 
by T. M. Chatard, Bull. 42, p. 45. 

I, Altered gneiss. Made up of micaceous scales, with grains of quartz and some 
earthy matter. Record No. 238. 

J. Dunite. Dunose. Olivine rock containing a little chromite. Record No. 256. 

K, L. Yellow, claylike alterations of dunite. Record Nos. 254, 255. 

Other analyses of altered rocks are given in the paper, and also analyses of associated 
minerals. 
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GEORGIA. 


Rocks collected by A. H. Brooks, who supplies the petrographic data. Analyses 
by H. N. Stokes. Record No. 1727. 

A. Meta-quartz diorite, 2 miles southwest of Sweden, Gordon County. Gordonose. 
Contains plagioclase, near labradorite, green hornblende, sometimes diallage, much 
vitreous quartz, and accessory magnetite, ilmenite, and orthoclase. Also secondary 
epidote, zoisite, uralite, chlorite, garnet, calcite, and leucoxene. P. R. C. 1530. 

B. Augite-microcline granite, 1 mile east of Rowland, Bartow County. Toscanose. 
Contains microcline, some plagioclase, abundant pyroxene partly‘altered into chiefly 
uralite and chlorite, some biotite with frequent inclusions of rutile, much blue vitre- 
ous quartz, apatite, zircon, and magnetite. P. R. C. 1531. 

C. Quartz gabbro, 2 miles southeast of Walleska, Cherokee County. Harzose. 
Closely related to B. Contains essentially plagioclase, near labradorite, and augite. 
Accessory magnetite, ilmenite, apatite, and zoisite. Orthoclase is sparingly present. 
Quartz occurs in vitreous masses. P. R. C. 1532. : 


A B. C 
GEO ae sicictctccarnanelecai naciahe sraieectavereee ae taicnate Vote Ryd aS Rea Saeeaats 69.87 | 67.98 56. 20 
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Bb O gia crest ale tetera seensencnaieenaey 1. 42 1.00 1.54 
FeO. 3. 49 3.15 9.76 
MgO 2. 30 91 1.83 
CaO. 7. 86 2.17 5.39 
Na2O 66 2. 66 2.78 
Ke Oh soc cre desma sAiienicie sidicyain crcetininis Baie Bh F3, RESER RING oe oo erNRINlaRiaae aclamiererors wll, 4.76 2. 56 
EReQ sat 110% oo 2: ycicider caeeissectaiciniemusiecises ood hleeeRees Be See mai eeer ede 18 -14 -16 
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THO) castes se, atten Syd wine cecfaperagaqndeg sie 2 2 Sree essen eae so seiaie is ake eectnitcarei eels 69 84 2. 25 
ai. 34 1.13 
trace -13 
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KENTUCKY. 
1, ELLIOTT COUNTY DIKE. 


Described by Diller in Bull. 38. Also in Am. Jour. Sci., 3d ser., vol. 32, p. 125. 

A peridotite, var. kimberlite, consisting largely of olivine, sometimes altered to 
serpentine. Pyrope, ilmenite, a few scales of biotite, a little enstatite, and a trace 
of apatite are present as primary minerals. Secondary minerals are serpentine, 
dolomite, magnetite, and octahedrite. 

A granitic rock occurs with the peridotite. It consists chiefly of feldspar, ortho- 
clase, and plagioclase, with a considerable amount of quartz and ilmenite, and traces 
of hornblende, sphene, and apatite. 

Analyses by T. M. Chatard, record Nos. 272, 273, 282, 305, 351, 352, 353, 354, and 358. 

A. Granite. Monzonose. 

B. Peridotite (kimberlite). P. R. ©. 799. 

(, Olivine from peridotite. 

D. Garnet from peridotite. 

E. Ilmenite from peridotite. 
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The following analyses are of sedimentary rocks adjoining the dike: 
F. Calcareous sandstone. 

G. Fine-grained fissile sandstone. 

H. Indurated shale. 

I. Fragment of shale included in the peridotite. 


Il was dried five hours at 110° previous to analysis. 
2. CRITTENDEN COUNTY DIKE. 


A mica peridotite, described by Diller in Am. Jour. Sci., 3d ser., vol. 44, p. 286. 
Contains biotite, serpentine, and perofskite, with less apatite, muscovite, magnetite, 
salcite, chlorite, and some other secondary products. P. R. C. 800. 

A. The rock described by Diller. SR. 1 of casseliase. Analysis by W. F. Hille- 
brand, record No. 1241. 

B. An analysis of probably the same rock, from a shaft 40 feet deep at Marion. 
Collected by J. R. Procter, analyzed by L. G. Eakins, record No. 965. 
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TENNESSEE. 


Gabbro, 2 miles south of Limestone Cove, Unicoi County. Camptonose. Col- 
lected by Arthur Keith, who furnishes the petrographic data. Analysis by W. F. 
Hillebrand, record No. 1707. Contains hypersthene, plagioclase, and magnetite. 


MISSOURI. 


Rocks A to D, granite and porphyry, 6 miles east of Ironton. Described by Ha- 
worth in Missouri Geol. Survey, vol. 8, Annual Report, pp. 140, 180, and 213. Anal- 
yses by W. H. Melville, record No. 1206. 

A, B. Granite. A, P. R. C. 1027; B, P. R. C. 1028. 

C, D. Porphyry. ©, P. R. C. 1029; D, P. R. C. 1030. 

Rocks composed principally of orthoclase and quartz, with some microcline, plagi- 
oclase, and biotite, and minor accessory minerals. A is toscanose; B, C, and D are 
liparose. 

E. Devonite, Mount Devon. Hessose. Collected and described by A. Johannsen. 
Contains phenocrysts of a plagioclase rich in potassium. The groundmass consists 
of feldspar and augite, with titaniferous magnetite and chlorite. Analysis by W. F. 
Hillebrand, record No. 2350. 


a little 
2? 


trace? 
99.32 | 100.17 | 100.04 | 99.81} 100.32 


2 Equivalent to 0.07 §. Assumed to be pyrite, no pyrrhotite being present. 
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ARKANSAS. 


Ouachitite, dike near Maple Spring, 4 miles southwest of Hot Springs. SR. 2 of 
etindase. Described by Kemp, in Ann. Rept. Geol. Survey Arkansas, 1890, vol. 2, 
p. 399. A dike rock of the monchiquite group. Contains abundant and conspicuous 
augite and biotite, magnetite, and minor accessory minerals in a groundmass con- 
sidered by Kemp to be glass. Calcite and other secondary products are also present. 
According to Pirsson, Jour. Geology, vol. 4, p. 679, the so-called ‘‘glass” in the 
monchiquites is really analcite. Analysis by L. G. Eakins, record No. 1023. P.R.C. 
395. 
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GIO 9 25k Scstynsd sue ateteeataGcaRererniat Bol | TO gs eicc.eccecaerse sere eoemwennerse eee omceeT 42 
FG Oia. cseataeneGeaimbaterbareneeuernenseee B50. | DaOgissoscisncimieaiee s aineinistimemiiaviciosccn 1.04 
INE OF see es ase csercacas sie rs tcrtacnssmierate ta Sesion kede eae AA CO gs scissors peat he toaninaaicince an eens 3.94 
COO siisicrision cmeimstha nearer dentwensecins 14. 46 ——— 
N89 Obie ccsenciea eae voggtawaeaenosaceens tor 97 99. 84 
OKLAHOMA. 


Granite, west of Mount Sheridan, Wichita Mountains, collected by J. P. Iddings. 
Analysis by G. Steiger, record No. 2335. 


SiOz... 
AlaO3... 


ZrOz and COs absent. 


TEXAS. 


A. Quartz pantellerite, Vieja Mountains, San Carlos, Presidio County. Liparose. 
Description furnished by E. C. E. Lord, Contains anorthoclase, augite, and grains- 
of quartz in a groundmass of egirine-augite, a brown hornblende which is probably 
barkevikite, orthoclase, and quartz. Magnetite and apatite are present as accessory 
minerals. Analysis by George Steiger, record No. 1581. 

The following rocks, analyses B to. M, from Uvalde County were collected by T. 
Wayland Vaughan. Petrographic data furnished by Whitman Cross. Analyses by 
W. F. Hillebrand, record No. 1681. 

B. Plagioclase basalt, Pinto Mountain, Brackett quadrangle. Limburgose. Con- 
tains olivine, augite, plagioclase (labradorite), biotite, a very little alkali feldspar (?), 
magnetite, and apatite. Sp. gr., 3.118, 20° P. R. C. 1067. 

C. Basanite, Mount Inge, Uvalde quadrangle. Lujavrose. Contains sanidine, 
nephelite, hornblende, augite, wgirine-augite, olivine, magnetite, apatite, and a trace 
of pyrite. Sp. gr., 2.770, 20°. P. R. C. 1069. 

D. Rock of basaltic habit, allied to C, 1 mile northeast of Big Mountain, Uvalde 
quadrangle. Essexose. Contains alkali feldspar, augite, magnetite, and variable 
amounts of olivine, nephelite, zgirite, biotite, and zeolitic minerals. Sp. gr., 2.742, 
23°, P.R. C. 1068, 
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@ Including CrzO3. 


E. Phonolite, hill between Black and Big mountains, Uvalde quadrangle. Laur- 
dalose. Contains sanidine, nephelite, and egirite, and very little brown hornblende, 
augite, and magnetite. Sp. gr., 2.559, 19.5° P. R. C. 1070. 

F. The portion of E soluble in 1:40 dilute nitric acid. 

G. Nepheline basalt, Tom Nunns Hill, Uvalde quadrangle. Uvaldose. Contains 
olivine, augite, nephelite, magnetite, and apatite. Sp. gr.,3.148,19°. P.R.C. 1065. 

H. The portion of G soluble in 1:40 dilute nitric acid. 
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I. Nepheline basalt, Black Mountain, Uvalde quadrangle. Uvaldose. Contains 
olivine, augite, nephelite, magnetite, and apatite. Sp. gr., 3.200, 21.5° PLR. «©, 
1066. 

J. The portion of I soluble in 1:40 dilute nitric acid. 

K. Augite from I. Violet in color, very pure. 

L. Nepheline-melilite basalt, from about 3 miles southwest of Uvalde. Casselose. 
Contains nephelite, melilite, olivine, augite, magnetite, and apatite. Sp. er., 3.150, 
20.5° P.R.C. 1064. 

M. The portion of L soluble in 1:40 dilute nitric acid. 


Rocks N to U collected by R. T. Hill in the trans-Pecos region. Descriptions sup- 
plied by Whitman Cross. Analyses by W. F. Hillebrand, record No. 1901. 

N. Rhyolite, summit of Chisos Mountain, Big Bend of the Rio Grande. Liparose 
near alaskose. Pink porphyry. Rich in alkali feldspars and quartz, with very little 
riebeckite and barkevikite (?). Sp. gr., 2.602, 15.5° 

O. Rhyolite, near Shafter, Shafter quadrangle. Liparose near alaskose. Pheno- 
crysts of sanidine and quartz. Groundmass of alkali fieldspars, quartz, riebeckite(?), 
and egirite. Spherulitic bands traverse the rock. Sp. gr., 2.617, 15.5° 

P. Rhyolite, north summit of Chisos Mountain. Liparose. Consists chiefly of 
alkali feldspars and quartz, with riebeckite and a little magnetite. Sp. gr., 2.611, 
15.5° 

Q. Rhyolite, west of Paisano Mountain, Alpine quadrangle. Liparose. Contains 
alkali feldspars, quartz, arfvedsonite, and egirite. Sp. gr., 2.635, 15.5°. 
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Cl and F not looked for. 


R. Grorudite, about 2 miles north of the summit of Chisos Mountain. Grorudose- 
pantellerose. Contains alkali feldspars and subordinate quartz, with riebeckite and 
eegirite in irregular interstitial patches. Sp. gr., 2.648, 15.5°. 

S. Pulaskite, Santiago Mountain. Nordmarkose. Consists of alkali feldspars, with 
subordinate egirite, xgirite-augite, riebeckite, magnetite, and rare lovenite. Sp. 
gr., 2.581, 25.59. 

T. Syenite porphyry, Iron Mountain, near Marathon. Nordmarkose. Contains 
many oligoclase-albite phenocrysts in a groundmass of alkali feldspar, with very little 
quartz. Titanite, apatite, and magnetite are present in small amounts. Sp. gr., 
2.577, 15.5°. 

U. Essexite, Big Hill Canyon, Rio Grande. ssexose. Contains predominant 
orthoclase, soda-rich plagioclase, and nephelite, with considerable augite, olivine, 
and magnetite, and small amounts of biotite and apatite. Sp. gr., 2.686, 25.5° 

V. Syenite porphyry, Hueco Tanks, El Paso County. Phlegrose near nordmarkose. 
Collected and described by G. B. Richardson. Contains orthoclase, albite, oligoclase, 
biotite, augite, quartz, ilmenite, magnetite, and apatite. Analysis by G. Steiger, 
record No. 2162. 
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LAKE SUPERIOR REGION. 


1. MARQUETTE REGION, MICHIGAN. 


Rocks mostly described by Van Hise and Bayley. When not otherwise specified 
the descriptions have been published in Mon. XXVIII, and partly in 15th Ann., 
p. 485. 

A. Peridotite, near Opin Lake, E. } sec. 27, T. 48 N., R. 27 W. Marquettose. 
Contains diallage, olivine, magnetite, and plagioclase. The diallage is partly chlori- 
tized, and the olivine is partly serpentinized. Analysis by W. F. Hillebrand, record 
No. 1452. P. R. C. 996. 

B. Altered greenstone, Marquette district. Camptonose. Analysis by George 
Steiger, record No. 1586, hitherto unpublished. P. R. (. 988. 

C. Griinerite-magnetite schist, sec. 11, T.47N., R.27W. Mainly impure griinerite, 
with magnetite and quartz. Analysis by W. H. Melville, record No. 1403. P. R.C. 
984. 

D. Like C, from sec. 18, T. 47 N., R. 28 W. Analysis by Melville, record No. 1403. 
P.R. C. 980. 

E. Like C and D, from sec. 20, T. 46 N., R. 30 W. Analysis by H. N. Stokes, 
record No. 1546. ©, D, and E are similar schists, and alike in mineralogical compo- 
sition. P. R. C. 981. 


\ B Cy D E 
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H20 at 110°. . see 


H20 above 110 


F. Green schist, sec. 34, T. 48 N., R. 27 W., near center of section. Contains 
plagioclase, chlorite, and quartz. Analysis by George Steiger, record No. 1447. 
P.R. C. 986. 

G. Sericite schist associated with the preceding. Mainly sericite and quartz. 
Analysis by Steiger, No. 1447. P. R. C. 985. 

H. Dark-gray, foliated schist, southeast corner of sec. 30, T. 47 N., R. 30 W.  Con- 
tains quartz, plagioclase, orthoclase, and biotite. Analysis by Steiger, No. 1525. 
P.R. C. 991. : 

I. Schistose gneiss, NW. } sec. 35, T. 47 N., R. 26 W. Contains quartz, kaolin, 
sericite, plagioclase, chlorite, magnetite, and apatite. Analysis by Steiger, No. 1525. 

J. Novaculite from Marquette. Described by Williams in Bull. 62. Contains 
quartz and sericite. Analysis by W. F. Hillebrand, record No. 759. 
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2. CRYSTAL FALLS DISTRICT, MICHIGAN. 


Rocks described by J. Morgan Clements and H. L. Smyth, in Mon. XXXVI. A,B, 
C, and D by Smyth, p. 274. Analyses by H. N. Stokes, record No. 1721. 

A. Granite, sec. 2,T.41N.,R.30W. Magdeburgose. Contains quartz, orthoclase, 
microcline, plagioclase, biotite, muscovite, magnetite, hematite, titanite, and occa- 
sional apatite. 

B. Gneiss, sec. 35, T. 42 N., R. 29 W. Same minerals as in A. 

C. Mica schist, sec. 35, T. 42 N., R. 29 W. Contains biotite, quartz, some micro- 
cline, and magnetite. . 

D. Amphibolite, sec. 32, T. 42 N., R. 28 W. Contains hornblende, plagioclase, 
biotite, and quartz, with a little rutile and magnetite. 


A B Cc. D 
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Fe203 65 92 1.83 6.30 
FeO. 09 21 3.84 9. 34 
MgO 14 27 2.97 5. 55 
CaO. 12 50 08 7.85 
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eee meen ern oe cop MB) a) Se) Ae 
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Ba, Sr, Cl, F, S, SO3 not looked for. 


The following rocks, with one exception, are described by Clements in his portion 
of Mon. XXXVI: 

E. Mica diorite, sec. 28, T. 42 N., R. 32 W., southeast of Crystal Falls. Shoshonose. 
Contains plagioclase (andesine), orthoclase, quartz, biotite, hornblende, and titanifer- 
ous magnetite. Analysis by Stokes, record No. 1721. 

F. Hornblende gabbro, sec. 29, T. 42 N., R. 31 W., west bank Michigamme River, 
east of Crystal Falls. Hessose. Contains labradorite, hornblende, and iron oxide, 
with subordinate pyroxene, biotite, and orthoclase. Analysis by George Steiger, 
record No. 1712. 

G. Bronzite norite, same locality as F. Auvergnose. Contains bronzite, horn- 
blende, and labradorite. Analysis by Steiger, record No. 1712. 

H. Wehrlite, sec. 29, T. 42 N., R. 31 W., on Michigamme River, east of Crystal 
Falls. Rossweinose. Contains hornblende, pyroxene, olivine, biotite, and iron 
oxide. Analysis by Stokes, record No. 1721. 
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I. Picrite porphyry, sec. 27, T. 44 N., R. 32 W., northwest of Mansfield. Principal 
minerals serpentine, amphibole, chlorite, ilmenite, all but the last being secondary. 
Analysis by Stokes, record No. 1721. 


K:0........ : i : , trace 
HO at 110°... 123 163 


Ba, Sr, Cl, F, S, SO3 not looked for. 


J. Pre-Cambrian nonporphyritic metabasalt, from the Hemlock formation. Beer- 
bachose. Contains plagioclase, light-green hornblende, epidote-zoisite, chlorite, 
calcite, muscovite, apatite, sphene, quartz, pyrite, and magnetite. 

K. Porphyritic metabasalt, Hemlock formation. Same minerals as in J, with feld- 
spar phenocrysts. 

L. Porphyritic metabasalt, like K. SR. 5 of monzonase. 

M. Metadolerite, large dike in T. 43 N., R. 31 W., east of Mansfield. Auvergnose. 
Petrographic data furnished by C. R. Van Hise. Contains uralite, labradorite, and 
ilmenite. 

Analyses J, K, and L by H. N. Stokes, record No. 1617. 

Analysis M by George Steiger, record No. 1814. 


Ke 

Aga tO ioe cpeisacs ovr ceemrnarineis zieminiianeins: 
H20 above 110° 
Ti 


N. Adinole, sec. 8, T. 43 N., R. 31 W., near Mansfield. Contains actinolite, albite, 
quartz, some chlorite, and epidote. Analysis by George Steiger, record No. 1709. 
O. Spilosite. Contains quartz, feldspar, chlorite, epidote, and a little biotite. 


- 
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P. Spilosite. Contains quartz, feldspar, actinolite, and epidote. 
Analyses O and P by H. N. Stokes, record No. 1617. These three rocks are contact 
derivatives of the Mansfield clay slate, q. v. 


3. KEWEENAW POINT, MICHIGAN. 


Analyses made by G. Steiger for A. N. Winchell, who has published them in Jour. 
Geology, vol. 16, p. 772, but without detailed description of the rocks. 

A. Olivine diabase, Greenstone Cliff. Auvergnose. 

B. ‘“‘Ashbed” diabase, bed 65, Eagle River section. Camptonose. 
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ZrOo, CO», 8, SOs, and SrO absent. 


4. MENOMINEE RIVER. 


STURGEON FALLS GABBRO. 


From Sturgeon Falls, Menominee River, sec. 27, T. 39 N., R. 29 W., Michigan. 
Described by Williams, Bull. 62, p. 67. 

A. Saussurite gabbro. Awvergnose. Contains plagioclase, almost wholly altered 
to saussurite, diallage, hornblende, and ilmenite, with quartz, calcite, and chlorite as 
alteration products. P. R. C. 1755. 

B. The same, altered and somewhat schistose. Feldspar much altered into calcite, 
with secondary quartz and sericite; pyroxene and hornblende changed to chlorite. 
Leucoxene common. 
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C. Light-gray, silvery schist, derived from gabbro. Contains chlorite, calcite, and 
a little quartz, with remnants of feldspar and some leucoxene. Analyses by R. B. 
Riggs, record Nos. 389, 390, 391. Material dried at 105° TiO, undetermined. 


LOWER QUINNESEC FALLS, MENOMINEE RIVER. 


Described by Williams, Bull. 62, pp. 89, 91. 

A. Gabbro-diorite, shore below falls, Wisconsin side. Auvergnose. Contains 
saussurite, hornblende, and ilmenite. Some calcite in the saussurite. Hornblende 
partly altered to chlorite, and ilmenite to leucoxene. 

B. The same, schistose-form. Contains less saussurite. Hornblende and ilmenite 
completely altered into chlorite and leucoxene. Calcite present, and also porphyritic 
feldspar. 

C. Silvery schist, adjoining B, and derived from gabbro. Resembles B in general, 
without the feldspar crystals. Calcite and sericite are present, and rutile in place of 
leucoxene. 

D. Dark massive greenstone. Contains hornblende, chlorite, epidote, quartz, 
leucoxene, with some ilmenite and traces of original feldspar. 

E. Dark schistose greenstone, forming a band in D. Chlorite entirely replaces 
hornblende, and rutile replaces leucoxene. Some feldspar, quartz, and calcite. 

Analyses by R. B. Riggs, record Nos. 384, 385, 386, 387, 388. Material dried at 105°. 


5. 92 6. 28 
2.14 1.96 2.59 
Biri 35 34 +56 
5.05 3. 82 3.99 4.99 
1.82 8. 32 08 5. 38 
99.95 | 99.73 | 100.57 | 100.39 


oa 


UPPER QUINNESEC FALLS, MENOMINEE RIVER. 


Described by Williams, Bull. 62, pp. 104, 113, 114, 121. 

A. Light greenstone. Auvergnose. Contains hornblende, feldspar much altered 
to saussurite, ilmenite with leucoxene border, and some secondary quartz. 

B. Mica diorite porphyry. J. 5.3.4, Mainly andesitic feldspar and biotite, with 
apatite, zircon, sphene, and some calcite. 

C. Biotite gneiss, Michigan side. Contains biotite, soda orthoclase, and quartz. 
Sphene common, zircon and apatite present. 
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D. Schistose quartz porphyry. Toscanose. Contains quartz, feldspar, sericite, 
some chlorite, anatase, and tourmaline, with zircon and apatite sparingly. A, B, 
and D are from the Wisconsin side of the river. : 

Analyses by R. B. Riggs, record Nos. 392, 393, 394, 395. Material dried at 105°. 


SCHIST FROM THE ARAGON IRON MINE. 


Described by Bayley in Mon. XLVI, p. 122. Consists of quartz and micaceous 
minerals, either talc or kaolin and serpentine. Some limonite is present. Analysis 
by George Steiger, record No. 1835. 


GO: AbOVO1 10": 3. ocict cine iaweseeeceoreen 7.66 


5. PENOKEE-GOGEBIC REGION. 


Rocks mostly described by Van Hise in Mon. XIX. Analyses A to G by T. M., 
Chatard, record Nos. 991, 992, 993, 994, 995. 

A. Diabase, near southeast corner of sec. 18, T. 47 N., R. 46 W., Michigan. Auverg- 
nose. Contains plagioclase, augite, magnetite, apatite, and olivine, with some ilmenite 
and leucoxene. P. R. C. 1001. 

B. Same dike as A, partly altered. The pyroxene is altered to amphibole, and the 
latter partly to biotite. Buiotite has also been derived from feldspar. P. R. C. 1000. 

C. Feldspar separated from A. 

D. Altered diabase, Aurora mine, NE. { SW. }sec. 23, T. 47 N., R. 47 W., Michigan. 
P. R. C. 1002. 


100.12 | 100.15 | 100.24 | 100.85 
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E. Feldspar separated from gabbro, sec. 14, T. 44 N., R. 4 W., Wisconsin. 
F, G. Feldspars separated from olivine diabase, NE. } sec. 13, T. 45 N., R. 1 W., 
Wisconsin. P. R. C. 1003. 


E. F, G. 


The following analyses, by W. F. Hillebrand, of separations from the gabbro of 
Ashland County, Wis., were made for the late R. D. Irving, but were never published 
by him: 

H. Magnetite, record No. 687. Partial analysis. 

I. Feldspar, record No. 688. 

J. Diallage, record No. 686. 

For convenience I also include here, although it is decidedly out of classification— 

K. Graywacke, Hurley, Wis. Described by Bayley in Bull. 150, p. 84. Analysis 
by H. N. Stokes, record No. 1314. Contains quartz, feldspars, iron oxides, and 
probably kaolin. In the cement are chlorite, quartz, magnetite, pyrite, rutile, occa- 
sionally biotite, and either muscovite or kaolin. P. R. C. 20. 


89.46 | 100.14 | 100.41 | 100.18 


6. PIGEON POINT, MINNESOTA. 


Described by Bayley in Bull. 109. Also partly in Am. Jour. Sci., 3d ser., vol. 37, 
p. 54. A and B are also described in Bull. 150, p. 274. 

A. Olivine diabase. Hessose. Contains labradorite, olivine, pyroxene, apatite, 
and magnetite. Analysis by W. F. Hillebrand, record No. 496. P. R. C. 107. 

B. Diallageseparated from diabase. Partial analysis by R. B. Riggs, record No. 607. 

C. Rock lying between the diabase and the adjacent red porphyry. Adamellose. 
Contains red feldspar, quartz, hornblende, chlorite, magnetite, apatite, and rutile. 
Analysis by W. F. Hillebrand, record No. 500. P. R. ©. 1018. 
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D. Red soda granite. Liparose. Contains feldspar, quartz, chlorite, some mus- 
covite, rutile, leucoxene, hematite, and apatite, with sometimes secondary calcite. 
Granular variety. Analysis by W. F. Hillebrand, record No. 495. Dried at 110°. 

E. Same as D, porphyritic variety. Toscanose. Called by Bayley a quartz kerato- 
phyre. Analysis by Hillebrand, record No. 497. 

F. Similar red porphyry, Little Brick Island, Lake Superior, near Pigeon Point. 
Liparose. Consists chiefly of feldspar and quartz, with augite occasionally present. 
Analysis by lL. G. Eakins, record No. 1059. 

G. Red feldspar, anorthoclase, separated from D. Contains hematite inclusions. 
Analysis by J. E. Whitfield, record No. 521. Dried at 104°. 


H. Dark vitreous quartzite. Contains quartz, a little red feldspar, some chlorite, 
some green mica, a few scales of biotite, and grains of magnetite. P.R. C. 1007. 

I. Lighter interbedded quartzite. Feldspar in it much altered. P. R. C. 1004. 

J. Epidotic quartzite. P. R. C. 1023. 

K. Unaltered quartzite. P.R.C.1006. 

Analyses by R. B. Riggs, record Nos. 569, 571, 572, 575. Material dried at 105°. 
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Ba and Sr not looked for. 


L. Altered quartzite. Contains more fibrous chlorite, some sericite, a little kaolin 
and biotite, grains of magnetite, earthy matter, and sometimes a little calcite. Analy- 
sis by R. B. Riggs, record No. 570. P. R. C. 1009. 

M. Mottled quartzite. Analysis by Riggs, record No. 573. P. R. C. 1021. 

N. Purplish slate, containing many small crystals of red feldspar and scales of mica. 
Analyses by J. E. Whitfield, record No. 520. P. R. (. 1024. 

O. Very slightly altered slate. Analysis by Riggs, record No. 576. P. R. ©. 1011. 

Material for analysis dried at 104°-105° 


Ba and Sr not looked for. 


P. Red granitic rock resembling D, but with more dark spots, found in contact with 
the purplish slate, N. Liparose. Consists mainly of red feldspar, quartz, and chlorite. 
Analysis by J. E. Whitfield, record No. 519. Dried at 104°. P. R. ©. 1014. 

Q. Groundmass of red mottled quartzite. Analysis by W. F. Hillebrand, record 
No. 499. P. R. C. 1022. 

R. Green mottlings from Q. Mostly quartz and sericite. Analysis by Hillebrand, 
record No. 498. 

§. Another sample of the green mottlings, selected with especial care. Analysis 
by L. G. Eakins, record No. 1058. 

T. Brilliantly red vitreous quartzite. Analysis by R. B. Riggs, record No, 574. 
Dried at 105° =P. R. Cc; 1008. 


15619—Bull. 419—10——5 
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100. 48 | 100.08 | 100.00 | 100. 29 99. 91 


2 Determined by difference. 


7. MESABI DISTRICT, MINNESOTA. 


The following rocks, described by Leith in Mon. XLIII, do not fall legitimately 
within this section of the present bulletin. There seems, however, to be no other 
convenient place for them, and so the niceties of classification have been ignored for 
reasons of expediency. 

A. Greenalite rock, test pit, Cincinnati mine. Contains green and brown trans- 
parent granules, with opaque brown to black ones, in a matrix of chert. P. R. C. 1668. 

B. Greenalite rock, same locality as A. Contains greenish-yellow granules, slightly 
altered to amphibole in a matrix of amphibole with subordinate chert. P. R. C. 1669. 

C. Greenalite rock, near W. quarter post, sec. 35, T. 59 N., R. 15 W. Resembles 
A. P.R. OC. 1670. 

D. Greenalite rock, near SE. corner of sec. 22, T. 59 N., R. 15 W. Contains yel- 
lowish-brown, transparent, and dark-brown to black and opaque granules in a matrix 
which is mainly amphibole, possibly actinolite. All four rocks contain oxides of 
iron, either limonite or magnetite. P.R. C. 1671. 

Analyses by George Steiger, record Nos. 1931 and 1992. In three of the rocks the 
portions soluble and insoluble in hydrochloric acid were analyzed separately. 


Avy B. Cc. 


Insoluble.| Soluble. |Insoluble.| Soluble. |Insoluble.| Soluble. 
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S108 scccceecagcas upesorereentees 36. 50 19. 30 13.01 33. 11 48. 45 13.45 | . 50.96 
. -56 . 
Be103 says saisnexe 2225 seeteee sexe - 76 13. 83 | 2. 60 6. 44 64 15.00 5.01 


H20 at 105°. 


P205 
C (organic) 


Insoluble. <a-os<csercaxexnverese 


E. Ferruginous chert, sec. 28, T.58N., R.17 W. P.R. CG. 1672. 
F. Ferruginous chert, horizon of ore deposits, Oliver mine. P. R. C. 1673. 
G. Amphibolitic chert, Old Chicago mine. P. R. ©. 1674. 
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H. Amphibolitic chert, one-half mile southwest of Virginia. P. R. C. 1675. 

I. Amphibolitic chert, Donora mine. P. R. C. 1676. 

G, H, and I are largely amphibole in a matrix of chert. Analyses by George Steiger, 
record Nos. 1931, 1948. 


8 MISCELLANEOUS ROCKS FROM MINNESOTA. 


A. Granulitic hypersthene gabbro, from SE. } sec. 20, T. 65 N., R.4 W. Cookose. 
Described by Bayley, Jour. Geology, vol. 3, p. 1. Contains hypersthene, biotite, 
diallage, magnetite, and plagioclase. Analysis by H. N. Stokes, record No. 1267. 

B. Hypersthene from A. Analysis by E. A. Schneider, record No. 1358. 

C. Granulitic diallage gabbro, SE. } NW. } sec. 26, T. 64N., R.8 W Auvergnose. 
Described by Bayley, Jour. Geology, vol. 3, p. 1. Contains diallage, hypersthene, 

_ magnetite, and plagioclase. Analysis by W. H. Melville, record No. 1403. 

D. Olivine gabbro, west side of Birch Lake, SE. }sec.19, T.63N.,R.4W. Auverg- 
nose. Described by Bailey, Jour. Geology, vol. 1, p. 688. Contains a large proportion 
of diallage and olivine. Analysis by Stokes, No. 1267. 

E. Olivine from D. Analysis by W. F. Hillebrand, record No. 1308. 


A B Cc. D E 
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100.09 | 99.35 | 99.82 | 100.03 | 100.25 


F. Average gabbro, south quarter post, sec. 35, T. 61 N., R. 12 W. Hessose. De- 
scribed by Bayley'in Jour. Geology, vol. 1, p. 688. Contains plagioclase, olivine, 
pyroxene, and magnetite. Analysis by H. N. Stokes, record No. 1267. 

G. Feldspar, from preceding gabbro. Analysis by W. F. Hillebrand, record 
No. 1308. 

H. Feldspar, from gabbro east side of North Fowl Lake. Analysis by Hillebrand, 
No. 1308. 
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I. Feldspar, from gabbro, NW. } SE. } sec. 23, T. 62 N., R. 10 W. 
J. Feldspar, from gabbro, center of sec. 25, T. 64 N., R. 8 W. 

K. Feldspar, from gabbro, Duluth and Iron Range Railroad. 
Analyses I, J, and K by Hillebrand, record No. 1115. 

HH, I, J, and K analyzed for W. 8. Bayley. 


KAO. patna smanmie sede sical ania arcuaumaitmmedacniune 
TEGO 206 M00 e earcrssainere2 sel desis < Soe veeace teas 
H20 above 100°. es 


L. Garnetiferous gabbro, Granite Falls. Bandose. Described by W.S. Bayley in 
Bull. 150, p. 282. Contains plagioclase, augite, garnet, magnetite, a little hornblende, 
some quartz grains, and apatite. Analysis by H. N. Stokes, record No. 1296. Sp. 
gr., 3.105. P. R. C. 109. 

M. Gabbro-diorite, Minnesota Falls. Hessose. Described by Bayley in Bull. 
150, p. 369. Essentially plagioclase and hornblende, with some kaolin, augite, and 
biotite. Analysis by Stokes, No. 1296. Sp. gr., 2.935. P. R. C. 144. 

N. Quartz norite gneiss, Odessa. Described by Bayley in Bull. 150, p. 358. Con- 
tains quartz, plagioclase, pyroxene, biotite, garnet, magnetite, and sulphide of iron. 
Analysis by Stokes, No. 1296. Sp. gr., 2.770. P. R. C. 140. ¢ 

O. Mica schist, bed of Cross River, near Gunflint Lake. Description furnished by 
C. R. Van Hise. Contains biotite, quartz, feldspar (?), and pyrites. Analysis by 
T. M. Chatard, record No. 896. 

P. Actinolite-magnetite schist, SE. 4 SE. } sec. 34, T. 61 N., R.12 W. Described 
by Bayley in Am. Jour. Sci., 3d ser., vol. 46, p. 178. Mainly actinolite and magne- 
tite. Analysis by W. H. Melville, record No. 1403. 

Q. Magnetite rock near the preceding, also described with P by Bayley. Analysis 
by Melville, No. 1403. 
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@ Probably pyrrhotite. 
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SOUTH DAKOTA. 


A. Phonolite, Black Hills. Miaskose. Described by Whitman Cross in Bull. 150, 
p. 191. Contains sanidine, nephelite, xgirite, nosean, and sodalite, with accessory 
sphene, apatite, and zircon, and possibly some rare zirconates or titanates. Also, 
sparingly, secondary zeolites and calcite. No magnetite, but minute ferritic flakes 
are disseminated through the rock. Analysis by W. F. Hillebrand, record No. 1618. 
P.R. C. 73. 

B. An earlier analysis of A, by H. N. Stokes, record No. 1314. This was made along 
the ordinary lines as regards ‘‘completeness,’’ as requested by the collector, and with- 
out regard to minor accessory constituents. It serves well to illustrate the difference 
between the two modes of treatment, in comparison with the fuller analysis. 

C. Tourmaline-biotite schist, north of Harney Peak, Black Hills. Described by 
Bayley in Bull. 150, p. 327. Contains quartz, biotite, tourmaline, a little garnet and 
rarely muscovite, iron ore, and apatite. Analysis by Stokes, record No. 1296. P. 
R. C. 130. 

D. Volcanic ash, 3 miles west of Argyle, Custer County. Amiatose. Collected by 
N.H. Darton. Analysis by George Steiger, record No. 1875. P. R. ©. 599. 


WYOMING. 


Rocks A to J, inclusive, studied by Whitman Cross. The Leucite Hills series is 
described in Am. Jour. Sci., 4th ser., vol. 4, p. 115. Analysis J is by L. G. Eakins, 
record No. 1078. The others are by W. F. Hillebrand, one made in the Denver 
laboratory, and record Nos. 343, 355, 362, 368, 403, 463, 1668, and 1682. 

A. Wyomingite, Boars Tusk, Leucite Hills. Wyomingose. Contains phlogopite, 
leucite, diopside, and apatite. Sp. gr., 2.779, 13.5°. P. R. ©. 566. 

B. Wyomingite. Fifteenmile Spring, Leucite Hills. Orendose. Composition like 
A. Sp. er., 2.627, 30° P. R. C. 567. 

C. Portion of B soluble in 2.5 per cent nitric acid. 

D. Phlogopite from wyomingite. 

E. Madupite, Pilot Butte, Leucite Hills. Madupose. Contains predominating 
diopside and phlogopite, with perofskite and magnetite, in a glassy base which has 
approximately the composition of leucite. Sp. gr., 2.857, 22°. P. R. ©. 576. 
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100.40 | 100.21 |........ 99.77 99. 91 


@ Probably contains other rare earths. 


F. Orendite, Fifteenmile Spring, Leucite Hills. Orendose. Contains predomi- 
nating leucite and sanidine, with phlogopite, a little biotite, diopside, and amphi- 
bole, and accessory apatite and rutile. Sp. gr., 2.686, 23.5°° P.R.C. 72 and 572. 

G. Orendite, North Table Butte, Leucite Hills. Orendose. Composition like F. 
Sp. gr., 2.699, 19° P.R. 0.570. 

H. Groundmass of F. Sp. gr., 2.615, 19°. Not cited in published paper. 

I. Diopside separated from mixed wyomingite and madupite. Sp. gr., 3.290, 20°. 
Analyzed in the Denver laboratory. P,O, included with TiQ,. 

J. Dacite (?), Garfield Peak. Phenocrysts of plagioclase and hornblende, with 
microscopic sphene and apatite in a groundmass containing plagioclase, orthoclase, 
quartz, and magnetite. Sp. gr., 2.576, 26.2°. P. R. C. 159. 
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The four following rocks from Encampment quadrangle are described by A. C. 
Spencer in P. P. 25. Analyses by E. T. Allen, record No. 2048. 

K. Norite, near head of Cow Creek, about three-fourths of a mile from Bridger 
Peak. Auvergnose. Contains chiefly hypersthene and labradorite, the latter slightly 
altered to sericite. Biotite and magnetite are present, with a few grains of diallage 
and a little hornblende. 

L. Diorite derived from norite, altered form of K. The pyroxene is completely 
changed to uralite and the feldspar is largely decomposed. 

M. Diorite derived from norite, 2 miles west of the Verdi mine. Contains uralite 
and labradorite, with a little biotite and magnetite. 

N. Diorite, probably derived from gabbro, near head of Big Sandstone Creek. 
Contains much zoisite derived from the feldspars. ; 


K. L. M. N. 


The following rocks, from Sundance quadrangle, are described by W. 8. T. Smith 
in Folio 127. Analyses by George Steiger, record No. 1999. 

O. Trachytoid phonolite. Pulaskose. Contains phenocrysts of orthoclase, segirine- 
augite, a little augite, nepheline (?), magnetite, garnet, titanite, andapatite. Ground- 
mass mainly feldspar, probably orthoclase, and other minerals as above, with possibly 
some species of the sodalite group. P. R. C. 1756. 

P. Phonolite. Essexose. Contains phenocrysts of feldspar, apparently orthoclase 
and anorthoclase, egirine-augite or little augite, garnet, probably nosean, titanite, 
magnetite, and apatite. In the groundmass, feldspar (orthoclase ?), egirine-augite, 
and possibly sodalite. P. R. C. 1757. 

Q. Trachytoid phonolite. Akerose-laurvikose. Contains phenocrysts of feldspar 
(orthoclase and plagioclase ?), egirine-augite, magnetite, titanite, and apatite. In 
the groundmass, feldspar, magnetite, egirine-augite, and apatite. P. R. ©. 1758. 

R. Augite vogesite. Kentallenose. Contains phenocrysts of augite, magnetite, 
apatite, biotite, orthoclase, and plagioclase. Same minerals in the groundmass, with 
with perhaps some species of the nepheline-sodalite group. 
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No COzin any of these rocks. 


YELLOWSTONE NATIONAL PARK AND THE ABSAROKA RANGE, 


1. ELECTRIC PEAK. 


Rocks described by Iddings in 12th Ann., p. 577. Also in Bull. Philos. Soc. Wash- 
ington, vol. 11, p. 206. For analyses O, P, see Mon. XXXII, pt. 2. 

A. Pyroxene-mica diorite. Tonalose. Contains augite, hypersthene, plagioclase, 
quartz, biotite, hornblende, magnetite, and apatite. Analysis by J. E. Whitfield, 
record No. 830. P.R.C. 94. 

B. Pyroxene-mica diorite. Andose. Same minerals as under A. Analysis by 
Whitfield, No. 921. 

C. Pyroxene-mica diorite. Tonalose. Like A and B. Analysis by W. H. Mel- 
ville, record No. 1231. 

D. Pyroxene porphyry. Andose. Contains augite, hypersthene, biotite, mag- 
netite, plagioclase, and quartz. Analysis by Whitfield, No. 830. 

E. Quartz-pyroxene-mica diorite. Tonalose. Contains biotite, hornblende, augite, 
hypersthene, magnetite, plagioclase, orthoclase, and quartz. Analysis by Melville, 
No. 1231. 


A B Cc. D E 
SiOe2 58.05 | 61.22 | 57.38 64. 07 
Al2O3 18.00 | 16.14] 16.86 15. 82 
2.49 3.01 2.49 3. 40 
FeO. 4. 56 2.58 5.17 1.44 
MgO 3.55 4.21 5.51 3. 39 
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F. Quartz-mica diorite. Tonalose. Contains biotite, hornblende, augite, hyper- 
sthene, plagioclase, orthoclase, and quartz. Analysis by Whitfield, No. 921. 

G. Quartz-mica diorite. Yellowstonose. Contains biotite, hornblende, plagioclase, 
pyroxene, quartz, and orthoclase. Analysis by Whitfield, No. 921. 

H, I, J. Quartz-mica diorites. Yellowstonose. Contain hornblende, _ biotite, 
plagioclase, orthoclase, and quartz. Analyses by Whitfield, Nos. 921 and 830. 


F. a. Tl. I. J. 


K. Quartz-mica diorite porphyry. Yellowstonose. Contains biotite, hornblende, 
plagioclase, orthoclase, and quartz. Analysis by Whitfield, No. 830. 

L. Quartz-mica diorite porphyry. Lassenose. Contains quartz, biotite, plagioclase, 
alkali feldspar, and hornblende. Analysis by Whitfield, No. 830. 

M. Hornblende porphyry. Tonalose. Intrusive sheet. Contains hornblende, 
plagioclase, magnetite, and quartz. Analysis by Whitfield, No. 429. 

N. Hornblende-mica porphyry. Yellowstonose. Intrusive sheet. Contains horn- 
blende, plagioclase, biotite, magnetite, and quartz. Analysis by Whitfield, No. 420. 
The Indian Creek laccolith. 

O. Augite andesite porphyry. Monzonose. Intrusive sheet, upper portion. Con- 
tains malacolite, plagioclase, probably orthoclase, magnetite, and little biotite, with 
secondary chlorite or serpentine and actinolite. Analysis by Whitfield, No. 830. 

P. Same sheet as O, lower portion. Kentallenose. Analysis by W. F. Hillebrand, 
record No. 1571. 


K. i, M. N (0) P 

STL Oy ee ene ea eee Cute So RE ee eee 69.24 | 58.49] 61.50] 5210] 50.59 
AlsOa 15.30] 16.70] 17.42] 16.34] 11.49 
Fe,03 1.72] 3.85] 466] 3.84] 1.83 
FeO. -69| 2.37] 109} 682] 7.64 
MgO -95] 3.12} 126] 4.33] 11.97 
CaO. 298] 5.90) 5.33) 473] 8.79 
NazO 4.46] 3.47] 3.99] 402] 2097 

Oe eefnbiednies eaneer ANet ae uence 6 clad 2.52, 159) 129] 420] 233 
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2, SEPULCHRE MOUNTAIN. 


Rocks described by Iddings, 12th Ann., p. 633. Also in Bull. Philos. Soc. Wash- 
ington, vol. 11, p. 210, and in Mon. XXXII, pt. 2. 

A. Pyroxene andesite. Tonalose. Essentially composed of augite, hypersthene, 
and plagioclase. Analysis by J. E. Whitfield, record No. 923. 

B. Pyroxene andesite. Andose. Composition like A. Analysis by Whitfield, 
No. 923. 

(. Hornblende andesite. Andose. Essentially plagioclase and hornblende. 
Analysis by Whitfield, No. 922. 

D. Hornblende-pyroxene andesite. Tonalose. Contains augite, hypersthene, 
plagioclase, and hornblende. Analysis by T. M. Chatard, record No. 712. 

E. Hornblende-pyroxene andesite. Tonalose. Minerals as in D, with magnetite 
also. Analysis by Chatard, No. 712. 


F. Horblende-mica andesite. Yedlowstonose. Contains plagioclase, hornblende, 
biotite, and magnetite. Analysis by Whitfield, No. 924. 

G. Hornblende-mica andesite. Dacose. Contains plagioclase, hornblende, and 
biotite. Analysis by Chatard, No. 712. 

H. Dacite. Yellowstonose. Contains plagioclase, hornblende, biotite, and quartz. 
Analysis by Whitfield, No. 830. 

I. Dacite. Lassenose. Minerals as in H. Analysis by L. G. Eakins, record 
No. 1135. 

J. Andesite breccia. Lassenose. Not in paper cited. See Mon. XXXII, pt. 2. 
Analysis by Chatard, No. 712. Reported by Iddings as hornblende-mica andesite, 
containing hornblende, plagioclase, quartz, biotite, and a little magnetite. 
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PF a Il. Lol og 
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Na:O 3.84 5. 46 3. 65 4.37 4. 39 
fae Tbe 2. 48 2. iG 2.03 2.40 2. 86 
20 al Sikes 37 
120 above 105°... 1.32) 1543 l AOE eee ‘61 
iO. 32 45 1.37 13 245 
Btegici Sredars 16 09 | trace 13 07 
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100. 33 | 100. 25 | 100.27 | 100.01 | 100. 79 


3. ABSAROKA RANGE. 


CRANDALL BASIN. 


Rocks described by Iddings in Mon. XXXII, pt. 2. The analyses also appeared 
in Bull. Philos. Soc. Washington, vol. 12, p. 204. 

A. Gabbro porphyry, Hurricane Ridge. Camptonose. Contains augite, plagio- 
clase, hypersthene, biotite, magnetite, and a little olivine. Analysis by L. G. 
Eakins, record No. 1089. 

B: Basalt flow, north side of Timber Creek. Andose. Rich in olivine, augite, 
and magnetite. Analysis by Eakins, No. 1087. 

C. Basalt dike, ridge south of Hurricane Ridge. Shoshonose. Like B. (‘ontains 
also labradorite and a little orthoclase. Analysis by Eakins, No. 1087. 

D. Mica gabbro porphyry, Hurricane Ridge. Camptonose. Contains plagioclase, 
augite, hypersthene, biotite, and magnetite. Analysis by Eakins, No. 1089. 

E. Mica gabbro, Hurricane Ridge. Andose. Like D, with some orthoclase and a 
little quartz and olivine. Analysis by Eakins, No. 1089. 

F. Basalt-glass breccia, ridge south of Indian Peak. Andose. A glass showing 
crystals of olivine, augite, plagioclase, and magnetite. Analysis by Eakins, No. 1087. 


A B c. D E F 
53.56 | 53.71 53. 89 
16.07 | 18.00 18. 81 

3. 21 3.99 4.92 
5. 29 4.05 2.81 
7. 23 5.19 3.29 
8.77 6. 88 5. 42 
3. 06 3. 50 3. 65 
1.94 3.10 2.98 
19 55 2.99 
68 -74 -49 
18 38 52 
il 224 17 
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G. Orthoclase gabbro-diorite, rich in mica, Hurricane Ridge. Andose. Contains 
orthoclase, plagioclase, quartz, biotite, augite, hypersthene, magnetite, and horn- 
blende. Analysis by Eakins, No. 1089. 

H. Another sample, like G. Andose. Same analyst and record number. 

I. Dioritic facies of gabbro, Hurricane Ridge. Andose. Very feldspathic. Same 
analyst and number. 

J. Monzonite, Hurricane Ridge. Andose. Contains orthoclase, plagioclase, biotite, 
augite, hypersthene, and magnetite. Analysis by W. H. Melville, record No. 1233. 

K. Augite andesite porphyry. Andose. Intrusive sheet, Hurricane Ridge. 
Analysis by Eakins, No. 1088. Contains plagioclase, augite, hypersthene, magnetite, 
biotite, quartz, and microscopic orthoclase. 


L. Hornblende-mica andesite porphyry dike, ridge south of Hurricane Ridge. 
Tonalose. Contains plagioclase, hornblende, biotite, augite, hypersthene, and mag- 
netite, with a little chlorite or serpentine. Analysis by Eakins, No. 1087. 

M. Quartz diorite porphyry, Hurricane Ridge. Yellowstonose. Contains plagio- 
clase, orthoclase, quartz, augite, hypersthene, magnetite, and a little biotite. Analy- 
sis by Melville, No. 1234. 

N. Quartz-mica diorite, Hurricane Ridge. Adamellose. Contains andesine, ortho- 
clase, quartz, biotite, hornblende, magnetite, and a little pyroxene. Analysis by 
Melville, No. 1234. 

O. Quartz-mica diorite porphyry, Hurricane Ridge. Toscanose. Contains ande- 
sine, orthoclase, quartz, and biotite. Analysis by Melville, No. 1234. 

P. Aplite dike, Hurricane Ridge. Toscanose. Contains quartz, orthoclase, oligo- 
clase, biotite, magnetite, some chlorite, and a little hornblende. Analysis by Eakins, 
No. 1088. 


L. M N. ce) P. 

ROO eniesauxckie ta amnaemanksainusctineawaluhda dade dy ox poweneerenten 61.16 | 63.42] 63.97 | 64.40 1.62 
Al2O3 16.17 | 17.16] 15.78 | 15.77 14.99 
Fe203 2. 89 3.09 2. 35 2.47 1.27 
FeO 2.18 1.50 1.87 1,15 1.01 
MgO 3. 89 2. 64 2. 84 2.12 74 
CaO 4. 26 4.65 3.71 3. 54 1.33 
NazO 3. 87 4.51 4.36 4.10 3.62 
Ky se 3. 20 3.04 4.01 3. 81 4,81 
H20 at 100°....... ee = sei a 2.09 -16 -09 31 4 
poe shore ae = eins dente 2 . 28 -49 1.93 i 
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SUNLIGHT INTRUSIVES. 


Descriptions supplied by Arnold Hague and T. A. Jaggar, jr. Analyses A, B, and 
C by W. F. Hillebrand, record No. 1801; D by H. N. Stokes, No. 1804. 

A. Quartz syenite, Copper Creek Basin. Laurvikose. Contains biotite, horn- 
blende, epidote, orthoclasc, augite, titanite, magnetite, and apatite. Hornblende 
very pale in color. 

B. Syenite porphyry, Sulphur Creek Basin. Lassenose. Contains oligoclase and 
biotite, in a groundmass of quartz and feldspar. 

C. Augite syenite porphyry, Copper Creek Basin. Laurvikose. Contains augite, 
biotite, orthoclase, a little hornblende, and quartz. 

D. Gabbro, southwest of Beams Hill, Sunlight Valley. Andose. Contains plagio- 
clase, pyroxene, magnetite, apatite, and a little biotite. 


55 39 80 
29 23 89 
16 21 44 
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99. 84 | 100. 34 | 100. 10 99. 94 


ISHAWOOA INTRUSIVES. 


Descriptions supplied by Arnold Hague and T. A. Jaggar, jr. Analyses A and 
B by H. N. Stokes, record No. 1804; C and D by W. F. Hillebrand, No. 1765. 

A. Granite porphyry, base of Crater Mountain. Yellowstonose. Contains oligo- 
clase, orthoclase, biotite, and quartz. 

B. Diorite porphyry, Cabin Creek. Tonalose. Contains plagioclase, orthoclase, 
quartz, and abundant hornblende. This rock is intermediate between granite por- 
phyry and diorite porphyry, but nearer to the latter. 

C. Diorite, base of Needle Mountain. Yellowstonose. Contains plagioclase, 
quartz, biotite, with subordinate hornblende and orthoclase. Structure granitic. 

D. Diabase, entrance to Shoshone Canyon. Andose. Contains plagioclase, augite, 
and chlorite. 


66 ANALYSES OF ROCKS AND MINERALS, 1880—1908. 


A B Cc. D 
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DIKES IN BRECCIA. 


Descriptions supplied by Arnold Hague and T. A. Jaggar, jr. Analyses A, B, D, 
by H. N. Stokes, record No. 1804; C, E, F, G, H, by W. F. Hillebrand, Nos. 1765 
and 1801. 

A. Hornblende-pyroxene andesite, Eagle Creek. Camptonose. Contains plagio- 
clase, hornblende, pyroxene, quartz, and apatite. 

B. Leucite absarokite, Sunlight Valley. Lamarose. Contains phenocrysts of 
olivine and augite, with secondary alteration of the olivine to serpentine. The 
groundmass contains magnetite, augite, plagioclase, and orthoclase. Leucite abun- 
dant. 

C. Gabbro porphyry, Deer Creek. Shoshonose. Contains plagioclase, pyroxene, 
olivine, ilmenite, and apatite. 

D. Hornblende-augite andesite, Wind River Plateau. Tonalose. Contains phe- 
nocrysts of augite, hypersthene, and hornblende, plagioclase, and fine magnetite 
grains. 
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E. Augite andesite, Dike Mountain. Shoshonose. Contains augite, plagioclase, 
serpentinized olivine, magnetite, and apatite. 

F. Trachyte andesite, Dike Mountain. Akerose. Contains plagioclase, ortho- 
clase, chlorite, apatite, and magnetite. Very little augite. 

G. Biotite trachyte, Dike Mountain. Nordmarkose. Contains plagioclase, ortho- 
clase, biotite, magnetite, and chlorite. 

H. Biotite trachyte, Dike Mountain. Pulaskose. Contains orthoclase, plagioclase, 
biotite, and magnetite. 


E F G. It 
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4. ABSAROKITE-SHOSHONITE-BANAKITE SERIES. 


Rocks from the Yellowstone Park and the Absaroka Range, described in Mon. 
XXXII, pt. 2, and also by Iddings in Jour. Geology, vol. 3, pp. 938, 943, 947. The 
rock A, from Ishawooa Canyon, is also described by Hague in Am. Jour. Sci., 3d ser., 
vol. 38, p. 46. 

A. Leucite absarokite, Ishawooa Canyon, Wyoming. Camptonose. Bowlder. 
Contains olivine and augite in a groundmass of orthoclase and leucite. Accessory 
minerals, magnetite, apatite, and a few flakes of brown mica. Analysis by J. E. 
Whitfield, record No. 1057. Material dried at 104°. 

B. Absarokite dike, head of Lamar River. Lamarose. Contains olivine and 
augite in a groundmass of orthoclase and plagioclase, with accessory magnetite, biotite, 
and ilmenite. 

C. Absarokite dike, south of Clark Fork. Absarokose. Contains augite, quartz, 
biotite, magnetite, orthoclase, plagioclase, and sometimes analcite. 

D. Absarokite lava flow, head of Raven Creek. Acntallenose. Contains olivine, 
augite, orthoclase, labradorite, magnetite, apatite, and a little serpentine. 

E. Absarokite dike, divide east of Cache Creek. Absarokose. Contains orthoclase, 
plagioclase, augite, biotite, magnetite, serpentine, and occasional quartz. 

Analyses B, C, D, and E by L. G, Eakins, record Nos. 1086, 1365. 
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F. Shoshonite lava sheet, Lamar River, south of Bison Peak. Shoshonose. Con- 
tains plagioclase, orthoclase, augite, olivine, magnetite, and serpentine, with amyg- 
dules of zeolite and calcite. Analysis by Eakins, No. 1086. 

G. Shoshonite lava sheet, southeast fork of Beaverdam Creek. Shoshonose. Con- 
tains plagioclase, orthoclase, augite, and serpentinized olivine. 

Hl. Leucite (?) shoshonite lava sheet, mountain east of Pyramid Peak. Shoshonose. 
Contains feldspars, olivine, serpentine, augite, magnetite, brown mica, and impure 
leucite (?). 

I. Olivine-free shoshonite dike, northeast of Indian Peak. Shoshonose. Contains 
augite, plagioclase, biotite, and magnetite. 

J. Shoshonite lava sheet, Two Ocean Pass. Shoshonose. Contains orthoclase, 
serpentinized olivine, magnetite, augite, chlorite, biotite, apatite, labradorite. Dried 
at 104°. 

Analyses G, H, I by Eakins, Nos. 1371, 1375, 1379. Analysis J by Whitfield, No. 
906. 
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K. Banakite dike, head of Lamar River. Monzonose. Contains augite, serpen- 
tinized olivine, orthoclase, plagioclase, biotite, magnetite, ilmenite, apatite, and 
analcite. Adjoins rock B. Analysis by Eakins, No. 1375. 

L. Banakite dike, Hoodoo Mountain. Monzonose. Like K, but with amygdaloidal 
zeolites. Analysis by Eakins, No. 1371. 

M. Banakite dike, Ishawooa Canyon, Wyoming. Monzonose. Like K and L, 
but more feldspathic. Contains a little serpentine, probably from olivine; also pos- 
sibly analcite or sodalite. Analysis by Eakins, No. 1086. 
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N. Banakite dike, near head of Stinkingwater River. Monzonose. Like M, but 
with more serpentine. Analysis by W. H. Melville, record No. 1232. 
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100.10 | 100.38 | 100.31 


Q. Leucite banakite lava sheet, southeast fork of Beaverdam Creek. Shoshonose. 
Overlies rock G. Contains olivine, augite, leucite, feldspars, magnetite, apatite, 
and a little brown mica. Analysis by Eakins, No. 1378. 

P. Earlier analysis of O, another sample, by J. E. Whitfield, record No. 907. 

Q. Quartz banakite dike, near head of Stinkingwater River. Monzonose. Con- 
tains plagioclase, orthoclase, quartz, biotite, magnetite, augite, and a little calcite. 
Analysis by Melville, No. 1232. 

R. Quartz banakite dike, near Q. Pulaskose. Contains plagioclase, orthoclase, 
quartz, biotite, magnetite, augite, chlorite, and serpentine. Analysis by Melville, 
No. 1232. 
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S. Absarokite, Two Ocean Pass, Kentallenose. Contains augite, olivine, ortho- 
clase, magnetite, serpentine, little biotite, apatite, and an isotropic substance, prob- 
ably glass. Analysis by J. E. Whitfield, record No. 906. 

T. Shoshonite, Beaverdam Creek. Shoshonose. Analysis by Whitfield, No. 907. 
Probably the rock already represented by analysis G. 

U. Shoshonite, northeast spur of Sepulchre Mountain. Shoshonose. Contains 
augite and serpentinized olivine, in a groundmass of plagioclase, orthoclase, augite, 
magnetite, and apatite. Analysis by Whitfield, No. 908. 

V. Shoshonite, Baldy Mountain, Bear Gulch, Montana. Shoshonose. Contains 
hypersthene, augite, olivine, plagioclase, orthoclase, and magnetite. Analysis by 
Whitfield, No. 909. 

15619—Bull. 419—10 —6 
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5. MISCELLANEOUS ROCKS. 


First group: Collected and investigated by Arnold Hague and J. P. Iddings. 

A. Black obsidian, Obsidian Cliff. Liparose. Described by Iddings, 7th Ann. 
Contains microlites of augite and magnetite, with traces of quartz and feldspar. 
Analysis by J. E. Whitfield, record No. 224. 

B. Red obsidian, Obsidian Cliff. Alaskose. Described by Iddings, 7th Ann. 
Like A, with ferric oxide replacing magnetite. Analysis by Whitfield, No. 223. 

C. Obsidian, east of Willow Park. Lassenose. Black and opaque. Described by 
Iddings, Bull. Philos. Soc. Washington, vol. 12, p. 204. Analysis by Whitfield, 
No. 222. , 

D. Lithoidite, Obsidian Cliff. Lassenose. Described hy Iddings, Bull. 150, p. 
153. Contains quartz and sanidine, with a little magnetite and augite. Analysis 
by Whitfield, No. 425. P. R. C. 62. 

E. Rhyolite, Upper Geyser Basin. Lzparose. See Iddings, Bull. Philos. Soc. 
Washington, vol. 12, p. 204. Analysis by F. A. Gooch, record No. 114. 

F. Rhyolite, Tower Creek. Toscanose. See Iddings, Bull. Philos. Soc. Washing- 
ton, vol. 12, p. 204. Analysis by Gooch, No. 115. 


G. Rhyolite, “Great Paint Pots.’’ Liparose. Analysis by Gooch, No. 113. 

H. Rhyolite, ‘Elephants Back.’’ Porphyritic obsidian. Tchamose. Analysis 
by Whitfield, No. 423. Reported by Iddings as containing quartz, sanidine, and a 
little augite and magnetite, in a glassy, microlitic groundmass. 

I. Rhyolite, Mount Sheridan. Tehamose. Composition reported by Iddings as 
quartz and sanidine, with a little magnetite and augite. Analysis by Whitfield, No. 
426, 
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J. Sanidine quartz rhyolite, Sheridan volcano. Analysis by G. Steiger, record 
No. 2154. 

K. Rhyolite, Madison Plateau. Like I. Near alaskose. Analysis by Whitfield, 
No, 427. 

L. Trachytic rhyolite, Elk Creek. Lassenose. Analysis by Whitfield, No. 428. 
Reported by Iddings as containing sanidine, labradorite, and little biotite, in a 
groundmass of quartz and alkali feldspar. 


G H I Ti k L 
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M. Trachytic rhyolite tuff, Two Ocean Pass. Analysis by Whitfield, No. 906. 
Reported by Iddings as containing sanidine, labradorite, biotite, magnetite, and 
augite, in a somewhat altered, glassy groundmass. Also contains fragments of andesite. 

N. Glassy trachyte, approaching rhyolite, Sunset Peak, Bear Gulch. Toscanose. 
Contains phenocrysts of sanidine, plagioclase, and biotite. See Iddings, Bull. Philos. 
Soc. Washington, vol. 12, p. 205; also Mon. XXXII, pt.2. Analysis by L. G. Eakins, 
record No. 1378. 

O. Altered rhyolite, ‘‘Iron Pot,’’ Lower Basin. Collected by W.H. Weed. Analy- 
sis by Whitfield, No. 546. 

P. Dacite porphyry, Echo Peak. Near alaskose. 

Q. SameasO, Mount Holmes. <Alsbachose. Analyses O and P by Whitfield, Nos. 
421, 422. Reported by Iddings as containing plagioclase, probably oligoclase, quartz, 
little biotite, and magnetite. 


R. Mica dacite porphyry, Bunsen Peak. Lassenose. Analysis by Whitfield, No. 
419. Reported by Iddings as containing oligoclase-andesine, quartz, biotite, little 
magnetite, apatite, and zircon. 
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S. Mica dacite porphyry, Birch Hills. Lassenose. Like Qin composition. Analy 
sis by Whitfield, No. 718. 

T. Hornblende-mica andesite porphyry, Fan Creek. Yellowstonose. Analysis b: 
Whitfield, No. 713. Reported by Iddings as containing andesine-oligoclase, horn 
blende, and biotite in a groundmass of feldspar (probably oligoclase and orthoclase) 
with a little magnetite, biotite, and hornblende. 

U. Hornblende-mica andesite porphyry, Gray Peak. Lassenose. Analysis by Whit 
field, No. 715. Composition similar to that of 8. ; 


R Ss Tt U. 
65. 63 65.6 
17.00 17.2 

2.55 3.0 
1.19 1.2 
2.03 1.7 
3.48 1.9 
4,42 6.7 
1.64 2.4 
2.00 1.0 
trace non 
07 «2 
none trac 
04 
trace trac 
trace trac 
+27 1 
100.32 | 100.7 


V. Hornblende-mica andesite, Crescent Hill. Yellowstonose. Analysis by Whit 
field, No. 432 Reported by Iddings as containing oligoclase-andesine, biotite, anc 
subordinate decomposed hornblende, in a groundmass of feldspar and quartz, with : 
little magnetite and biotite. 

W. Hornblende andesite, Tower Creek. Dacose. Analysis by Gooch, No. 117 
Reported by Iddings as containing plagioclase, hornblende, and a little augite. 

X. Pyroxene andesite, Agate Creek. Tonalose. Analysis by Whitfield, No. 432 
Reported by Iddings as containing augite, hypersthene, labradorite, and magnetite 
in a glassy microlitic groundmass. 

Y. Rhyolitic perlite. Toscanose. Described by Iddings, Bull. 150, p. 153. Anal 
ysis by H. N. Stokes, No. 1314. From a bluff opposite the Midway Geyser Basin 
Reported by Iddings as containing quartz, sanidine, plagioclase, and rarely augit 
and magnetite, with microscopic zircon and apatite, in a glassy groundmass. P. R 
C. 61. 


Vv, Ww. x. Y. 
61.56 | 61.45 73.8 
14.73 | 15.07 12.4 

4.47 4. 46 3 
1.23 1.18 9 
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1,42 1. 23 2.7 
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Second group: Collected and investigated by Arnold Hague and J. P. Iddings. 

A. Pyroxene andesite, west of Dunraven Peak. Andose. Analysis by F. A. 
Gooch, record No. 116. Reported by Iddings as containing labradorite, augite, 
hypersthene, and magnetite, in a microlitic groundmass. 

B. Basalt, southwest of Dunraven Peak. Camptonose. Analysis by Gooch, No. 
118. Reported by Iddings as containing augite, olivine, labradorite-bytownite, and 
magnetite, in a globulitic glassy groundmass. 

C. Basalt, north spur of Prospect Peak. Auvergnose. Analysis by J. E. Whitfield, 
record No. 431. Reported by Iddings as containing labradorite, augite, olivine, and 
MIagnetite. Little glass in groundmass. 

D. Basalt, Yellowstone Canyon. Andose. Analysis by Whitfield, No. 430. Re- 
ported by Iddings as containing labradorite-bytownite, augite, olivine, magnetite, 
and a little brown glass. 

E. Basalt, Stinkingwater Canyon. Andose. See Iddings, Bull. Philos. Soc. Wash- 
ington, vol. 12, p. 205. Analysis by W. H. Melville, record No. 1232. 


65 \ 1s | te 

2.13 3.17 73 

BOF ercesnicieis a 4 - 20 41 31 
Fe, metal (doubtful). Sree eens 3. 26 Ts 8h |eerec cas 
IMM Oye 6 oye sartee tasicne cvayereselad wechaliiaveii d dhieed srepeielnfe's Gi ate c neers -18 | trace | none | trace -07 


F. Camptonite (?), dike in Stinkingwater Canyon. Andose. See Iddings, Bull. 
Philos. Soc. Washington, vol. 12, p. 205. Analysis by Melville, No. 1232. 

G. Kersantite, Bighorn Pass. Kentallenose. Described by Iddings in Mon. 
XXXII, pt. 2. Contains hornblende, plagioclase, orthoclase, quartz, augite, biotite, 
magnetite, chlorite, calcite, and apatite. Augite and hornblende partly decomposed. 
Analysis by Whitfield, No. 714. 

H. Basalt, dike, north spur of Mount Washburn. Andose. Analysis by Whitfield, 
No. 717. Reported by Iddings as approaching pyroxene andesite in composition. 
Contains labradorite, augite, serpentinized olivine, and magnetite, in a groundmass 
of globulitic and microlitic brown glass. 
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MONTANA. 
1. MADISON AND GALLATIN VALLEYS. 


Rocks collected by A. C. Peale and G. P. Merrill. Described by Merrill in Proc. 
U.S. Nat. Mus., vol. 17, p. 637. See also Bull. 110, p. 47. 

A. Basalt (?), east side of Bozeman Creek, 24 miles southeast of Bozeman. Ken- 
tallenose. Contains olivine and augite, chloritized and serpentinized. The colorless 
groundmass contains apparently two feldspars and a pyroxene, with grains of iron 
oxide. Analysis by T. M. Chatard, record No. 517. Sp. gr., 2.86. P.R.C. 971. 

B. Pyroxene from A. Analysis by L. G. Eakins, record No. 1046. 

C. Portion of A soluble in hydrochloric acid. Contains olivine, iron oxides, and 
decomposition products. Analysis by Eakins, record No. 817. 
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D. Highly altered porphyrite (?), hills 1 mile north of East Gallatin River, near 
camp No. 6. Rock contains hornblende paramorphs after augite in a devitrified 
pase, with amygdules of calcite, chloritic and ferruginous matter derived from por- 
phyritic augite and olivine. The base is also filled with needles, which may be 
mica. Analysis by Eakins, record No. 820. P. R. C. 968. 

E. Lamprophyre, Cottonwood Creek. Monzonose. Contains porphyritic augite 
and olivine in an indeterminate groundmass carrying augite, iron oxides, and mica. 
Analysis by Chatard, record No. 516. P. R. C. 979. 
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F. Augite porphyry, Cottonwood Creek. Shoshonose. Contains feldspars, augite, 
and brown mica, with iron oxides, apatite, glass, and secondary calcite and chlorite. 
Carries porphyritic plagioclase and augite. No unaltered olivine visible. Sp. gr., 
2.785. Analysis by Eakins, record No. 819. P. R. C. 965. 


G. Basalt (?), Bear Creek. Lamarose. Resembles A, but with a more crystalline 
groundmass. Contains plagioclase, possibly sanidine, augite, olivine, and iron oxides. 
Analysis by Chatard, record No. 1154. P. R. C. 967. 

H. Lamprophyre, between South Boulder and Antelope creeks. Kentallenose. 
Contains porphyritic augite and olivine in a feldspathic groundmass, with apatite, 
augite, grains of iron oxide, and shreds of brown mica. Sp. gr., 2.96. Analysis by 
Eakins, record No. 1266. P.R. C. 966. 

I. Lamprophyre, hills east of South Boulder Creek. Near auvergnose. Nodules 
from a decomposed mass. Shows sanidine, plagioclase, brown mica, and altered 
olivine. 
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J. Hornblende picrite, North Meadow Creek. Wehrlose. Contains hornblende, 
abundant fresh olivine, grains of pleonaste and iron oxides, and occasionally hyper- 
sthene. Sp. gr., 3.35. P. R. C. 973. 

K. Pyroxenite, divide between Meadow and Granite creeks. Cookose. Contains 
hornblende and hypersthene, with grains of iron oxide. P. R. C. 972. 
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L. Hypersthene andesite, northwest of Red Bluff. Tonalose. Contains plagioclase 
and pyroxene, with an amorphous glassy base, and sometimes olivine altered to 
chloritic matter. 

M. Peridotite, var. wehrlite, hills 3 miles northwest of Red Bluff. Wehrlose. Con- 
tains olivine, diallage, brown mica, rarely plagioclase, and secondary iron oxides. 
Sp. gr., 3.37. Analyses J, K, L, and M by Eakins, record No. 1266. P. R. C. 975 and 
976. 


The following rocks, at first supposed to be Pliocene sandstones, were also described 
by Merrill, Am. Jour. Sci., 3d ser., vol. 32, p. 119. All consist of pumiceous volcanic 
glass. C, from Idaho, is included here for convenience. Analyses by J. E. Whitfield, 
record No. 382. 

A. Little Sage Creek. 

B. Devils Pathway. 

C. Marsh Creek Valley, Idaho. 

Tron and alumina weighed together. The iron is mostly in the ferrous form. 


A B. Cc. 

SiO» 65. 76 68. 92 
AkO. 17.18 16. 22 
MgO trace trace 
CaO... 2. 30 1.62 
NazO 2.22 1.56 
K20 3.14 4.00 
B20 at 105° 3. 46 1.60 
H20 at red heat 5.60 6. 00 

99.66 | 99.92 


The following examples of volcanic dust or sand, from the Gallatin Valley, were 
collected by A. C. Peale. Analyses A, B, C, and D by F. W. Clarke, record No. 379. 
Analysis E by H. N. Stokes, record No. 1314. 

A. Dry Creek Valley, above the mouth of Pass Creek. 

B, C. Near Bozeman. 

D. Near Fort Ellis. 

E. Essentially rhyolitic glass, described by Iddings in Bull. 150, p. 146. Gallatin 
Valley. P. R. C. 58. 
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2. BUTTE DISTRICT. 


Rocks received from W. H. Weed and G. W. Tower. Some of the granite rocks are 
described by Weed in Jour. Geology, vol. 7, p. 737. 

A. Butte granite. Amiatose. A quartz monzonite, variety banatite, from Walker- 
ville Station. ‘Contains quartz, andesine, orthoclase, hornblende, and biotite, with 
a little titanite, apatite, and magnetite. 

B. Biotite from A. 

C. Amphibole from A. 

Analyses A, B, C, by H. N. Stokes, record Nos. 1686, 1808. 

D. Butte granite, Gagnon mine, Butte. Amiatose. 

E. Butte granite, Atlantic mine, Butte. Harzose. 

F. Butte granite, Alice mine, Butte. Harzose. Analyses D, E, and F, by W. F. 
Hillebrand, record No. 1692. Mineralogically the rocks are like A and D. 


A B Cc Dz E. F 
64.05 | 64.34 63. 87 
15.38 | 15.72 15.39 

2.20 1.62 1.93 
2.74 2.94 3. 08 
2. 08 2.17 2.23 
4.30 4.24 4.30 
2.74 2.76 2.76 
4.00 4.04 4.18 
+27 +25 -19 
- 83 +76 - 69 
- 60 -53 - 65 
(2?) - 02 - 03 
+35 - 03 -15 


The six following analyses represent alterations of quartz monzonite, the so-called 
Butte granite: : 
G. Weathered Butte granite. 
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H. Altered Butte granite. Decomposed near quartz-pyrite veins. Shows opaline 
silica, with sericite derived from feldspar. Hornblende gone; mica recognizable only 
as sericite masses having the form of biotite. 

Analyses G and H by Stokes, record Nos. 1792, 1787. 

I. Altered Butte granite, 300-foot level, Colusa mine. Derived from A. Contains 
quartz, altered orthoclase and plagioclase, and sericite. 

J. Altered Butte granite, wall rock, 1,300-foot level, Parrot mine. Derived from 
A. Contains quartz, sericite, pyrite, bornite, etc. 

K. Altered Butte granite, enargite vein, 1,000-foot level, Leonard mine. Contains 
quartz, kaolin, pyrite, etc. 

L. Altered Butte granite, veinlets in Original mine. Contains quartz, sericite, 
partly altered feldspars, calcite, zinc blende, etc. 

Analyses I, J, by E. T. Allen, record No. 1964; K, L, by W. F. Hillebrand, record 
No. 1971. 
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M. Bluebird granite, Nettie mine. Alaskose. An aplite. Contains orthoclase 
and quartz, with a little plagioclase and a sprinkling of biotite. Analysis by H. N. 
Stokes, record No. 1686. ~ 

N. Same rock and locality as M. Analysis by W. F. Hillebrand, record No. 1692. 

O. Pitchstone, or rhyolite-dacite obsidian, Butte. Lassenose. Phenocrysts of 
andesine, quartz, and orthoclase in a glassy base. 

P. Rhyolite, Hyde Park dike. Tehamose. Contains sanidine, quartz, plagio- 
clase, and biotite in a groundmass of quartz and feldspar. Analyses O, P, by Stokes, 
record No. 1686. 

Q. Quartz porphyry, Modoc mine. Toscanose. Contains quartz, orthoclase, and 
plagioclase in a groundmass of quartz and feldspar. A few small biotites are present. 
Feldspar partly altered to sericite. Analysis by Hillebrand, record No. 1692.’ 

R. Altered rhyolite porphyry, 1,800-foot level, Anaconda mine. Contains quartz 
phenocrysts, with sericite, pyrite, etc. Analysis by Hillebrand, record No. 1971, 
partial only. 
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a Other sulphides than pyrite are present. 
3. BOULDER BATHOLITH. 


Rocks collected by W. H. Weed, who supplies the petrographic data. 

A. Quartz monzonite, or ‘‘ Butte granite,’’ from the Frohner mine, 10 miles south 
of Helena. Harzose. Contains quartz, andesine, orthoclase, hornblende, and biotite, 
with minor accessories. 

B. Granite, Boulder type, near Boulder. Near adamellite. Toscanose. Contains 
quartz, feldspar, black mica, and dark-green hornblende. Has an unusual amount 
of plagioclase. 

C. Diorite, Red Mountain. Andose. Contains pale-green to colorless hornblende, 
plagioclase varying from labradorite to albite, some orthoclase, and a little quartz. 
Biotite, apatite, and magnetite also occur. 

D. Diorite, Red Mountain. Kentallenose. Contact of granite with limestones. 
Consists mainly of green hornblende and ‘‘basic” plagioclase. Little quartz present. 

E. Quartz monzonite, Red Rock Creek. Harzose. Contains hornblende, augite, 
biotite, plagioclase, and orthoclase, with a little magnetite and apatite. 

Analyses by H. N. Stokes, record Nos. 1686, 1787. 


ao 1 BE Cc. D E 
67.12 | 56. 41 49. 22 61. 64 
15.00 | 17.62} 12.02 15. 63 

1. 62 1.24 2.77 3. 39 

2. 23 3.55 8. 80 2.69 

1.74 3.97 9. 29 2.82 

3. 43 8.66 | 10. 56 4.90 
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F. Rhyolite, top of Red Mountain, Rimini. Liparose. Quartz and feldspar pheno- 
crysts in a groundmass of the same minerals. 

G. Andesite porphyry, Hiawatha Creek, above basin. -Amiatose. Contains plagio- 
clase, orthoclase, and augite. 

H. Andesite porphyry, Zosel mining district, near Daylight. Near bandose. Some- 
what altered. Contains augite, andesine, and olivine in a groundmass of plagioclase, 
augite, and iron oxide. Ferromagnesian minerals altered to serpentine. Analyses by 
H. N. Stokes, record Nos. 1686, 1787. 
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4. CRAZY MOUNTAINS. 


The greater number of the rocks in this group were received from J. E. Wolff, who has 
supplied the petrographic data. The few exceptions are properly indicated. The 
three tinguaites and the eleolite syenite were described by Wolff and Tarr in Bull. 
Mus. Comp. Zool., vol. 16, No. 12, 1893, in a paper upon ‘‘Acmite-Trachyte from the 
Crazy Mountains.’’ The renaming of these rocks is due to Wolff. The analyses, ex- 
cept when otherwise stated, are by W.-F. Hillebrand, record No. 1438. ‘ 

A. Granitite, Big Timber Creek. Toscanose. Small dikes in main diorite stock. 
Contains quartz, orthoclase, plagioclase (oligoclase), and biotite. P.R. C. 1720. 

B. Hornblende granitite, main stock, Big Timber Creek. Dacose. Contains biotite, 
hornblende, quartz, orthoclase, and plagioclase (oligoclase). P. R. C. 1721. 

C. Granite porphyry, intrusive sheet, north part of the mountains. Lassenose. 
Contains orthoclase, albite, quartz, biotite, and green hornblende in a groundmass of 
quartz and untwinned feldspar. P.R. C. 1722. 

D. Porphyrite, intrusive sheet, Sweet Grass Creek. Lassenose. Contains horn- 
blende and andesine in a groundmass of plagioclase, orthoclase, and quartz, with ac- 
cessory magnetite. P. R. C. 1723. 

E. Porphyrite, dike in contact zone, Sweet Grass Creek. Toscanose. Contains 
brown hornblende, biotite, and labradorite in a groundmass of plagioclase, biotite, and 
hornblende, with a little quartz and orthoclase. P. R. C. 1724. 

F. Porphyrite, intrusive sheet, middle peak of Three Peaks. Akerose. Contains 
andesine, hornblende, augite, and biotite in a groundmass of plagioclase, orthoclase, 
and quartz. P.R.C. 1725. 
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G. Porphyrite, intrusive sheet, north of Shields River basin. Akerose. Contains 
plagioclase, hornblende, and biotite, in a groundmass of plagioclase, a little orthoclase, 
augite, hornblende, and magnetite. P. R. (|. 1726. 

H. Porphyrite, intrusive sheet, northern part of the mountains. Akerose. Contains 
brown hornblende, green augite, and plagioclase, in a groundmass of plagioclase, augite, 
and magnetite, with accessory apatite. P.R.('. 1727. 

I. Syenite, ridge north of Shields River basin. Akerose. Contains hornblende, 
green augite, and anorthoclase, with accessory sphene, apatite, and magnetite. P. R. 
C. 1728. 

J. Diabase-porphyrite (?), dike south of Shields River basin. J. 5. 3.4. Contains 
labradorite and decomposed augite in a groundmass of plagioclase, epidote, and 
chlorite. P.R.C. 1729. 

K. Diorite-porphyrite, Big Timber Creek. Andose. Contains labradorite, augite, 
hornblende, biotite, orthoclase, quartz, magnetite, and apatite. P. R. (. 1730. 

L. Quartz diorite, main stock on Sweet Grass Creek. Andose. Contains hornblende, 
biotite, augite, labradorite, orthoclase, and quartz, with accessory apatite, magnetite, 
olivine, and hypersthene. P. R. (. 1731. 


M. Diorite, head of Rock Creck. Shoshonose. Contains biotite, labradorite, and 
augite, in a groundmass of plagioclase, orthoclase, and quartz, with accessory mag- 
netite, apatite, and hornblende. P. R. (. 1732. 

N. Diorite, main stock, Big Timber Creck. Andose. Contains biotite, augite, 
labradorite, quartz, orthoclase, apatite, and magnetite. P. R. (. 1733. 
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O. Olivine gabbro, Big Timber Creek. JV. 2?. 17. 2. Contains labradorite (?), 
brown hornblende, augite, olivine, and magnetite. P. R. C. 1734. 

P. Rock from Musselshell River, north of Crazy Mountains. Monchiquose. Re- 
ceived from J. S. Diller, but undescribed. Regarded by W. H. Weed as monchiquite. 
Analysis by L. G. Eakins, record No. 1021. 

Q. Hornstone, metamorphosed shale, contact zone, Sweet Grass Creek. An aggre- 
gate of augite, quartz, triclinic feldspar, and biotite. P. R. C. 1735. 
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R. Eleolite syenite, Peaked Butte, northeast side of the mountains. Umptekose. 
Described by Wolff and Tarr, loc. cit. Contains anorthoclase, augite, occasionally 
sodalite, egirine, apatite, magnetite, and some interstitial nephelite. Analysis by 
W. H. Melville, record No. 1291. P. R. C. 1736. 

Ra. Anorthoclase from R. Analysis by W. F. Hillebrand, record No. 1297. 

S. Tinguaite, var. sdlvsbergite, intrusive sheet north of Shields River. P. R. C. 
1737. 

T. Tinguaite, var. sdlvsbergite, dike north part of mountains. Nordmarkose. 
P. R. C. 1738. 

U. Tinguaite, var. sdlvsbergite, dike at head of Sixteenmile Creek. Nordmarkose. 
P.R. C. 1739. 

S, T, and U are the rocks described by Wolff and Tarr in their paper upon “‘ Acmite 
Trachyte.’? Mineral composition the same as under R. Analyses by W. H. Melville, 
record No. 1291. 
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Vv. Theralite, Gordons Butte. Malignose. Contains green augite, egirine, biotite, 
olivine, nephelite, sodalite, and a feldspar, partly sanidine, containing K, Na, Ba, Sr, 
and Ca; also accessory apatite, magnetite, and sphene. 

W. Theralite, Gordons Butte; another sample. Aanuerunose. Analysis by E. A. 
Schneider, record No. 1281. P. R. (. 75. 

X. Theralite, north of Alabaugh Creek. Essexose. Described by Wolff for the 
Educational Series (Bull. 150). Contains augite, xgirine, biotite, olivine, magnetite, 
apatite, nephelite partly zeolitized, a mineral of the sodalite group, sanidine, and 
analcite. Analysis by Schneider, No. 1281. P. R.C. 76. 

Rocks V, W, and X are described by Wolff in Bull. 150, pp. 197, 199. 

Y. Altered theralite, head of Shields River, west of Loco Mountain. Received 
from W. H. Weed. Analysis by H. N. Stokes, record No. 1547. 

Z. Hornblende picrite, Conical Peak. Auvergnose. Datasupplied by J. P. Iddings. 
Contains hornblende, plagioclase, hypersthene, augite, olivine, very little primary 
quartz, and probably some magnetite and apatite. Analysis by L. . Eakins, record 
No. 1379. 
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5. LITTLE BELT MOUNTAINS. 


Rocks collected by W. H. Weed and L. V. Pirsson. Described in a paper on the 
Neihart and Barker mining districts in Pt. III of the 20th Ann. Analyses by W. F. 
Hillebrand, record No. 1476, and H. N. Stokes, record No. 1547. 

A. Rhyolite porphyry, Yogo Peak, sheet at head of Belt and Running Wolf creeks. 
Toscanose. Phenocrysts of orthoclase and quartz in a groundmass of quartz and 
alkali feldspar, with a little white mica and some kaolin. Chlorite, limonite, and 
calcite are also present, pseudomorphous after biotite and perhaps hornblende. Total 
amount of secondary minerals very small. Analysis by Hillebrand. P. R. C. 1474. 

B. Granite porphyry, Wolf Butte. Toscanose. Phenocrysts of quartz, orthoclase, 
plagioclase, and biotite in a groundmass of quartz and alkali feldspar. A little apatite 
and iron ore, with secondary calcite, limonite, chlorite, and white mica. Analysis 
by Stokes. P. R. C. 1475. 

C. Granite porphyry, top of Barker Mountain. Toscanose. Phenoerysts of ortho- 
clase, oligoclase, biotite, green hornblende, sphene, and iron ore, in a groundmass of 
quartz and alkali feldspar. Also a little apatite and some secondary chlorite and 
limonite. Analysis by Stokes. P. R, (. 1476, 
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D. Syenite, Wright and Edwards mine, Hughesville, near Barker. Toscanose. 
Very fresh rock. Contains magnetite, ilmenite, hornblende, anorthoclase, albite, 
subordinate quartz, a little chlorite, calcite, and limonite, and white mica in traces. 
Analysis by Stokes. P. R. 0. 1477. 

E. Syenite, Yogo Peak. Monzonose. Described in Am. Jour. Sci., 3d ser., vol. 50, 
p. 471. Contains apatite, sphene, iron ore, pyroxene, hornblende, biotite, orthoclase, 
oligoclase, and quartz, with traces of chlorite and limonite and a little kaolin. Analy- 
sis by Hillebrand. P. R. C. 1478. 

F. Granite porphyry, dike at head of Sheep Creek. Toscanose. Phenocrysts 
of orthoclase, some plagioclase, and green hornblende, in a groundmass of alkali 
feldspar, with some quartz. Also contains a little apatite and iron ore, with some 
secondary calcite and kaolin. Analysis by Hillebrand. P. R. C. 1479. 
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G. Syenite porphyry, intrusive sheet, between Yogo Peak and Big Baldy Mountain. 
Lassenose. Abundant phenocrysts of hornblende and orthoclase, with less biotite 
and plagioclase, in a groundmass of alkali feldspar with accessory quartz. Also con- 
tains iron ore and apatite, with secondary calcite, chlorite, sericite, and kaolin. 
Analysis by Hillebrand. P. R. ©. 1480. 

H. Granite porphyry, north end of Thunder Mountain. Toscanose. Phenocrysts 
of orthoclase, oligoclase, hornblende, and biotite, in a groundmass of alkali feldspar 
and very abundant quartz. Also contains a little sphene, iron ore, and apatite, very 
little secondary chlorite and limonite, and a trace of kaolin. Analysis by Stokes. 
P. R. C. 1481. 

I. Granite porphyry, top of Big Baldy Mountain. Toscanose. Phenocrysts of 
orthoclase, plagioclase, biotite, iron ore, brown hornblende, and sphene, in a ground- 
mass of quartz and alkali feldspar. Also contains a little apatite, with traces of 
chlorite, limonite, and kaolin. Analysis by Hillebrand. P. R. C. 1482. 

J. Quartz monzonite, talus slope on west side of Bear Park. Dacose. Phenocrysts 
of biotite, hornblende, plagioclase, and orthoclase, in a groundmass of quartz and 
alkali feldspar. Also contains a little magnetite, chlorite, white mica, and apatite. 
Analysis by Stokes. P. R. C. 1483. 

K. Diorite porphyry, Steamboat Mountain. Adamellose. Phenocrysts of orthoclase, 
plagioclase, hornblende, and biotite, with a little iron ore and apatite, in a ground- 
mass of orthoclase, plagioclase, and quartz. Analysis by Stokes. P. R. C. 1484. 

L. Diorite, Carpenter Creek, near Neihart. Andose. Contains green hornblende, 
biotite, and plagioclase, with some apatite, iron ore, calcite, kaolin, and muscovite, 
and a very little quartz and orthoclase. Analysis by Hillebrand. P.R. C. 1485. 
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M. Minette, intrusive sheet, head of Sheep Creek. Monzonose. Chiefly biotite, 
augite, and orthoclase, with accessory apatite, plagioclase, quartz, and iron ore, 
and some secondary calcite, chlorite, and kaolin. Analysis by Hillebrand. P.R.C. 
1486. 

N. Monzonite, Yogo Peak. Monzonose. Described in Am. Jour. Sci., 3d ser., 
vol. 50, p. 473, and 4th ser., vol. 1, p. 356. Contains apatite, sphene, iron ore, pyr- 
oxene, hornblende, biotite, orthoclase, and oligoclase, and a little secondary kaolin. 
Analysis by Hillebrand. P. R. C. 1487. 

O. Monchiquite, dike on Big Baldy Mountain. Monchiquose. Contains much 
pyroxene, a few serpentinized olivines, iron ore, and apatite in a colorless base of 
analcite. Analysis by Hillebrand. P.R. C. 1488. 

P. Monchiquite, dike on Bandbox Mountain. Near wyomingose. Contains olivine, 
augite, biotite, analcite, and apatite, with traces of serpentine and chlorite. Analy- 
sis by Stokes. P. R. ©. 1489. 

Q. Shonkinite, Yogo Peak. Shonkinose. Described in Am. Jour. Sci., 3d ser., 
vol. 50, p.474. Chiefly augite and orthoclase, with a considerable amount of accessory 
biotite, iron ore, and andesine, less apatite and olivine, and a trace of kaolin. Analysis 
by Hillebrand. P. R. C. 1490. 
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6. CASTLE MOUNTAIN DISTRICT. 


Rocks described by Weed and Pirsson in Bull. 139, Analyses made by Pirsson in 
the laboratory of the Sheffield Scientific School. 

A. Rhyolite, between Fourmile and Fivemile creeks, near Smith River. Liparose. 
Contains quartz, soda orthoclase, tourmaline, and a little iron ore and zircon. P.R.C, 
560. 

B. Quartz-tourmaline porphyry, upper Fourmile Creek. Liparose. Contains 
quartz, orthoclase, plagioclase, tourmaline, fluorite, and a little white mica, apatite, 
and zircon. P. R. C. 558. 

C. Granite, Elk Peak. Liparose. Contains quartz, orthoclase, oligoclase, biotite, 
hornblende, iron ore, apatite, sphene, and zircon, The last three minerals are rare. 
P.R. C. 551. 

D. Quartz porphyry, sheet or ridge between Fourmile and Checkerboard creeks. 
Liparose. Contains quartz, plagioclase, an untwinned feldspar and biotite, with 
occasional grains of iron ore and crystals of apatite and zircon. P.R. C. 557. 

E. Rhyolite-pitchstone, forks of Checkerboard Creek. Kallerudose. Essentially 
glass, inclosing grains of iron ore. P.R.C. 561. 

F. Aplitic granite, dike between Blackhawk and Robinson. Liparose. Contains 
quartz and unstriated feldspar, some plagioclase, and occasional biotite. P. R. C. 553. 

G. Quartz porphyry, Musselshell Canyon. Liparose. Contains: quartz, biotite, 
plagioclase, apatite, iron ore, and zircon. P. R. C. 556. 
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H. Feldspar porphyry, dike below Castle. Zassenose. Contains orthoclase, less 
plagioclase, hornblende, biotite partly altered to chlorite, sometimes allanite, and 
occasional iron ore, apatite, and zircon. P.R.C. 5565. 

I. Rhyolitic tuff, near forks of Checkerboard Creek. Contains fragments of shale, 
quartz, plagioclase, sanidine, and hornblende, in a brownish material carrying pumi- 
ceous glass. Much decomposed, with formation of kaolin. P.R. C. 562. 

J. Syenitic mass included in granite, head of Cottonwood Creek. Akerose. Con- 
tains orthoclase, plagioclase, quartz, hornblende, biotite, apatite, and iron ore. A 
hornblende-mica syenite. P. R. C. 554. 

K. Diorite, between Blackhawk and Robinson. Andose. Contains plagioclase, 
orthoclase, quartz, biotite, diallage, hypersthene, iron ore, apatite, and zircon. P. R.C 
509. 

L. Basalt, Volcano Butte. Kilauose. Contains labradorite, augite, olivine, a little 
serpentine, occasional quartz grains, small patches of glass, iron ore, chiefly ilmenite, 
apatite, a trace of calcite, and a mineral which may be nephelite or analcite, P,R.C. 
565, 
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M. Augite vogesite, dike on west side of upper Fourmile Creek. Kentallenose. 
Contains augite, hornblende, iron ore, a little plagioclase, orthoclase, calcite, and some 
decomposition products. P.R. C. 563. 

N. Monchiquite-like dike rock, west side of upper Willow Creek. Ourose, Con- 
tains augite, olivine, biotite, ilmenite, and a colorless base which appears to be par- 
tially zeolitized glass. Also a little serpentine, chlorite, and calcite. P. R. C. 564. 


@ Unseparated rare earths or metallic acids, such as columbic, tantalic, etc. 
7. HIGHWOOD MOUNTAINS. 


Rocks collected by W. H. Weed and L. V. Pirsson, and described in Bull. 237. 
Analyses A to N, inclusive, made in the laboratory of the Sheffield Scientific School, 
under the direction of Professor Pirsson. 

A. Trachy-andesite, head of north fork of Willow Creek. Adamellose. Contains 
hornblende, biotite, iron ore, apatite, plagioclase, and orthoclase, with a little kaolin 
and limonite. E.B. Hurlbut and B. Barnes, analysts. P.R.C. 1492. 

B. Tinguaite porphyry, dike 1 mile north of dividein Highwood Gap. Highwoodose. 
Contains abundant phenocrysts of orthoclase and augite in a groundmass of the same 
minerals; also a little biotite, apatite, and iron ore, and some secondary kaolin. E. B. 
Hurlbut, analyst. P. R. C. 1493. 

C. Sélvsbergite porphyry, dike north end of South Mountain. Pulaskose. Contains 
phenocrysts of alkali feldspar, eegirine-augite, and melanite, in a groundmass of alkali 
feldspar. Apatite, iron ore, a trace of calcite, and some kaolin are also present. H.W. 
Foote, analyst. P. R. C. 1494. 

D. Gauteite, dike on Aspen Creek. Monzonose. Contains alkali-hornblende and 
alkali-feldspar phenocrysts, in a groundmass of alkali feldspars; also some apatite and 
iron ore. Rock stained by limonite. H.W. Foote, analyst. P.R.C. 1495. 

E. Syenite porphyry, dike at head of Shonkin Creek. Borolanose. Contains 
augite, biotite, iron ore, and orthoclase, in a groundmass of alkali feldspar; also apatite 
and some kaolin. W.M. Bradley, analyst. P.R. ©. 1496. 
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F. Syenite, top of Palisade Butte. Borolanose. Contains augite, iron ore, apatite, 
alkali feldspar, a little biotite, some limonite in cracks, much natrolite, and possibly 
other zeolites. H.W. Foote, analyst. P. R. ©. 1497. 

G. Leucite shonkinite, head of Davis Creek. Shonkinose. Contains augite, iron 
ore, olivine, biotite, apatite, alkali feldspar, leucite, and some zeolites, with traces 
of limonite and serpentine. E. B. Hurlbut, analyst. P. R. C. 1498. 

H. Analcite basalt, dike east side of Highwood Gap. Monchiquose. Contains 
augite, olivine, biotite, iron ore, apatite, and analcite, with some serpentine and a 
little kaolin. H. W. Foote, analyst. P. R. C. 1499. 

I. Leucite basalt, saddle between Highwood and Pinewood peaks. Shonkinose. 
Contains augite, iron ore, leucite, apatite, altered olivine, chlorite, calcite, and 
zeolites. H. W. Foote, analyst. P. R. C. 1500. 

J. Mica basalt, dike on Arrow Peak. Cascadose. Phenocrysts of augite, olivine, 
and biotite, with some leucite, in a groundmass of the same minerals. Also analcite, 
iron ore, and apatite. H. W. Foote, analyst. P. R. C. 1501. 
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K. Missourite, head of Shonkin Creek. Albanose. Described in Am. Jour. Sci., 
4th ser., vol. 2, p.315. Contains apatite, iron ore, olivine, biotite, augite, and leucite, 
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the two latter being the chief minerals. Some zeolites and analcite are also present. 
E. B. Hurlbut, analyst. P. R. C. 356. 

L. Fergusite, head of Shonkin Creek. Fergusose. Contains augite, olivine, biotite, 
iron ore, apatite, orthoclase, nephelite, zeolites, and traces of serpentine, limonite, 
and kaolin. Contains pseudomorphs after leucite. E.B. Hurlbut, analyst. P.R.C. 
1502. 3 

M. Monzonite, Highwood Peak. Shoshonose. Contains augite, biotite, iron ore, 
apatite, plagioclase, and alkali feldspar. E. B. Hurlbut, analyst. P. R. ©. 1503. 

N. Syenite, Middle Peak. Borolanose. Contains augite, olivine, biotite, iron 
ore, apatite, plagioclase, and orthoclase. The two latter, with augite, are thechief 
minerals, E. B. Hurlbut, analyst. P. R. (. 1504. 
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O. White syenite of the Shonkin Sag laccolith. Borolanose. Partial analysis. 
P.R. C. 1505. 

P. Shonkinite, Shonkin Sag laccolith. Montanose. Contains augite, olivine, 
biotite, and orthoclase. P. R. C. 1506. 

Rocks O, P, described by Weed and Pirsson in Am. Jour. Sci., 4th ser., vol. 12, p.1. 
Analyses by W. F. Hillebrand, record No. 1885. 


K20....20201. 
HO at 105°... 


99. 18 99. 99 


@ Includes TiOs and P05. bLoss on ignition, 
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The following rock and separations, from Square Butte, at the east end of the High- 
wood Mountains, are described by Lindgren in Am. Jour. Sci., 3d ser., vol. 45, p. 286. 
Analyses by W. I. Melville, record No. 1268. 

A. Post-Cretaceous sodalite syenite. Pulaskose. Contains orthoclase, some albite, 
hornblende, sodalite, analcite, and apatite. Orthoclase predominates. The sodalite 
amounts to 8 percent. P.R. C. 184 and 201. 

B. Hornblende separated from A. Near barkevikite. 

C. Sodalite from A. -Sp. gr., 2.265. 

D. Analcite from A. Sp. gr., 2.255. 

In addition, the orthoclase gave 3.88 per cent Na,O and 11.03 per cent K,0. A 
separation of mixed feldspars (sp. gr., 2.56) gave 6.08 per cent Na,O and 8.91 per 
cent KO. 


8 LITTLE ROCKY MOUNTAINS. 


Granite syenite porphyry. Liparose. Described by Weed and Pirsson, Jour. Geol- 
ogy, vol. 4, p. 399. Contains orthoclase, quartz, oligoclase, iron oxides, and a little 
muscovite. Analysis by H. N. Stokes, record No. 1558. P. R. C. 905. 
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9. BEARPAW MOUNTAINS. 


Described by Weed and Pirsson, Am. Jour. Sci., 4th ser., vol. 1, pp. 283 and 351, 
and vol. 2, pp. 136 and 188. Analyses by H. N. Stokes, record Nos. 1558 and 1572. 

A. Quartz syenite porphyry, Gray Butte. Nordmarkose. Contains anorthoclase, 
microlites of plagioclase, eegirite, augite, quartz, and apatite, with an occasional zircon, 
and very few biotite leaves. P. R. C. 897. 

B. Quartz syenite, Beaver Creek stock. Liparose. Contains orthoclase, albite, 
quartz, augite, and iron oxides, with very little biotite, hornblende, and sphene. 
P.R. C. 900. 
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C. Basic syenite or monzonite (yogoite), Beaver Creek. Monzonose. Contains 
orthoclase, plagioclase, diopside, biotite, iron oxides, and apatite. P. R. C. 902. 


D. Shonkinite, Beaver Creek. SR. 3 of wyomingase. Contains anorthoclase, diop- 
side, biotite, iron oxides, and apatite, with very little olivine and probably a trace of 
nephelite. P. R. C. 901. 

E. Leucitite, Bearpaw Mountains. Chotose. An olivine-free leucite basalt. Con- 
tains leucite, augite, iron oxides, rarely biotite, and very little glassy base. P. R. C. 
903. 

F. Tinguaite, dikeon Bear Creek. Judithose. Contains orthoclase, nephelite, can- 
crinite, augite, egirite, apatite, a little sodalite, and a doubtful fibrous: hornblende. 
P. R. C. 899. 

G. Pseudoleucite-sodalite tinguaite. Beaver Creek. Janeirose. Contains ortho- 
clase, nephelite, sodalite, nosean, egirite, diopside, and fluorite. P. R.C. 904. 
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10. ELKHORN MINING DISTRICT. 


Rocks collected by W. H. Weed. Described in detail by J. 8. Barrell in 22d Ann., 
pt. 2, p.511. Analyses by H. N. Stokes, record No. 1858. 

A. Gabbro, west side of Black Butte. Hessose. Contains labradorite, augite, horn- 
blende, biotite, and magnetite, with a little quartz and zircon. P. R. C. 351. 

B. Andesite, Elkhorn Mountain. Harzose. Contains plagioclase, hornblende, bio- 
tite, and pyroxene. P. R. C. 413. : 

C. Hornblende andesite porphyry, southwestern part of the district. Contains pla- 
gioclase and hornblende phenocrysts in a groundmass of hornblende. Pyrite, pyrrho- 
tite, and perhaps magnetite are also present. P. R. C. 412. 

D. Quartztmonzonite, Elkhorn. Harzose. Contains labradorite, orthoclase, quartz, 
biotite, hornblende, augite, magnetite, apatite, and titanite. P. R. C. 407. 

E. Aplite, north of Black Butte, middle ofintrusion. Toscanose-tehamose. P.R.C. 
410. 

F. Like E, eastern side of intrusion. E and F contain soda-orthoclase and quartz, 
with a little:plagioclase and occasional crystals of magnetite and biotite. P. R.C. 411. 
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99.85 | 99.68 | 100.80 | 99.97 | 100.13 99. 93 


@ May be present either as S or SO3. 
Cr2O3, NiO, COz are all absent. 


The following rocks were also analyzed for Weed, who supplies the petrographic 
data: : 

G. Grossularite hornfels. Contains diopside, grossularite, calcite, and quartz. 

H. Lime-enriched gabbro. Contains labradorite, pyroxene, and scapolite. Anal- 
yses G, H, by W. T. Schaller, record No. 2158. 

I. Grossularite hornstone, a modified marble. Contains calcite, chlorite, grossula- 
rite, and augite. 

J. Mica diorite, the normal batholith rock. Contains labradorite, soda orthoclase, 
quartz, biotite, hornblende, augite, magnetite, and apatite. Analyses I, J, by E.C. 
Sullivan, record No. 2195. In these the TiO, and P.O; were not separated from the 
alumina. 
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11. BITTERROOT RANGE. 


Quartz monzonite, near head of Mill Creek. Toscanose. Described by Lindgren in 
P.P.27. Analysis by W. F. Hillebrand, record No. 1921. Contains quartz, potash, 
feldspar, plagioclase, biotite, apatite, titanite, and magnetite. P. R. C. 1519. 


Other elements not looked for. 
12. MARYSVILLE DISTRICT. 


Rocks described by Joseph Barrell, in P. P.57. Analyses by George Steiger, record 
No. 2021. 

A. Hornblende microdiorite, near West Belmont mine, east slope of Mount Belmont. 
Andose-shoshonose. Contains feldspars, 60 per cent; hornblende, 35 per cent; and 
small amounts of quartz, magnetite, biotite, augite, and apatite. 

B. Hornblende porphyrite, north slope of the town of Bald Butte. Andose. Con- 
tains feldspar, largely oligoclase, about 75 per cent; and hornblende, 23 per cent; with 
secondary hornblende, calcite, and chlorite. 

C. Quartz diorite, road up Woodchopper Gulch. Yellowstonose. Typical of the 
Marysville batholith. Contains andesine, 52 per cent; quartz, 31 per cent; orthoclase, 
11 per cent; and minor biotite, hornblende, magnetite, titanite, and apatite. 


Ke! 
H:0 at 105° 
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13. LIVINGSTON QUADRANGLE. 


Rocks analyzed for J. P. Iddings, who furnishes the descriptions. Published by 
W. H. Emmons, in Jour. Geology, vol. 16, p. 193. Analyses by G: Steiger, record Nos, 
2135, 2147. 

A. Granodiorite, 14 miles northwest of Haystack Mountain. Adamellose. Con- 
tains plagioclase, orthoclase, quartz, hornblende, biotite, pyroxene, and magnetite. 

B. Orthoclase gabbro, 1 mile northeast of Haystack Mountain. Shoshonose. Con- 
tains plagioclase, orthoclase, quartz, pyroxene, biotite, magnetite, apatite, and very 
little altered olivine. 

C. Pyroxene separated from B. 

'D. Olivine gabbro, one-half mile northeast of Haystack Mountain. Hessose. 
Contains olivine, plagioclase, pyroxene, biotite, and magnetite. 


S,SO3 and ZrO: absent. 


E. Granodiorite porphyry, 1 mile northeast of Haystack Mountain. Harzose. 
Contains plagioclase, subordinate orthoclase, quartz, ‘biotite, pyroxene, magnetite, 
and little hornblende. 

F. Quartz diorite, north of Haystack Mountain. Tonalose. Nearly the same 
mineral composition as E, 

G. Biotite-orthoclase gabbro, north of Haystack Mountain, between Blue and 
Mud Lakes. Aonzonose. Contains plagioclase, orthoclase, a little quartz, pyroxene, 
biotite, magnetite, and apatite. 

H. Mica separated from G: 


COs, ZrOo, S, and SOz absent. 
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14. PHILIPSBURG QUADRANGLE. 


Rocks collected by F. C. Calkins, who supplies the petrographic data. 

A. Quartz monzonite, Royal mine. Contains quartz, plagioclase, orthoclase, and 
biotite, with accessory muscovite, magnetite, apatite, zircon, and tourmaline. 

B. Quartz monzonite, from head of east fork of Rock Creek. Contains quartz, plagio- 
clase, orthoclase, biotite, and a little hornblende, with accessory apatite, zircon, 
titanite, and magnetite. 

C. Quartz monzonite, from a quarry one-half mile southwest of Cable mine. Con- 
tains plagioclase, alkali feldspar, quartz, biotite, hornblende, and pyroxene, with 
accessory magnetite, apatite, and zircon, and secondary chlorite, epidote, calcite, 
kaolin, muscovite, and titanite. Analyses A, B, C, by G. Steiger, record No. 2367. 

D. Pyroxene aplite, about 1 mile northeast of Rumsey Mountain. Contains plagio- 
clase, quartz, orthoclase, pyroxene, titanite, scapolite, apatite, and zircon. 

E. Scapolite-pyroxene aplite, from cliff east of Foster Creek, about one-half mile 
north of the county boundary. Contains scapolite, plagioclase, quartz, alkali feldspar, 
pyroxene, hornblende, titanite, apatite, and zircon, with secondary calcite, epidote, 
and sericite. Analyses D, E, by W. F. Hillebrand, record No. 2365. 


IDAHO. 


Rocks A to K, inclusive, are described by Waldemar Lindgren in 20th Ann., pt. 3, 

. 75. 

: A. Quartz monzonite, Idaho-Democrat mine, Hailey. Toscanose. Contains quartz, 
orthoclase, microcline, oligoclase, biotite, apatite, titanite, and magnetite. Sp. gr., 
2.672, 27.5°. 

B. Same rock and locality as A, but in altered condition. Contains quartz, sericite, 
chlorite, calcite, pyrite, rutile, etc. Sp. gr., 2.472, 29°. 

C. Diorite, Creesus mine, Hailey. Andose. Contains labradorite, biotite, diallage, 
hypersthene, hornblende, quartz, titanite, magnetite, orthoclase, and chlorite. Sp. 
gr., 2,826, 28°. 

D. Same rock and locality as C, but in altered condition. Contains quartz, sericite, 
chlorite, calcite, pyrite, arsenopyrite, rutile, etc. Sp. gr., 2.898, 28°. 

Analyses A to D by W. F. Hillebrand, record No. 1826. The metals which are 
bracketed with sulphur represent sulphides. Traces of lithia are present in all four. 
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E. Altered rhyolite, De Lamar mine, Silver City. Contains quartz, sericite, pyrite, 
apatite, and rutile, with some undeterminable magnesian mineral. Analysis by H.N. 
Stokes, record No. 1731. 

F. Altered rhyolite, De Lamar mine. Contains sericite, quartz, kaolinite, and 
pyrite. Sp. gr., 2.655, 23°. 

G. Altered rhyolite, De Lamar mine. Contains quartz, sericite, kaolinite, and 
pyrite. Sp. gr., 2.576, 24°. 

H. Diabasic basalt, Trade Dollar mine, Silver City. Camptonose. Contains labra- 
dorite, augite, chlorite, magnetite, secondary quartz, etc. 

Analyses F, G, and H, by Hillebrand, record No. 1826. 


Heavy metals not looked for in E. 


I. Quartz monzonite, Schafer Butte, Boise County. Lassenose. Contains quartz, 
orthoclase, oligoclase, biotite, apatite, titanite, and magnetite. Analysis by George 
Steiger, record No. 1802. P. R. ©. 1520. 

J. Granodiorite, Silver Wreath mine, Boise County. Yellowstonose. Contains 
orthoclase, oligoclase, apatite, biotite, titanite, and magnetite. Described in 18th 
Ann., pt. 3, p. 642. Sp. gr., 2.714, 23°. 
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K. Same as J, but in altered condition. Also described in 18th Ann. Contains 
sericite, quartz, titanite, apatite, and pyrite, with carbonates of calcium, magnesium, 
and iron. Sp. gr., 2.774, 23° 

Analyses J and K by George Steiger, record No. 1691. 

L. Volcanic sand, Nez Perces region. Collected by I. C. Russell. 

Analysis by W. F. Hillebrand, record No. 1906. 

M. Typical basalt, Cinder Buttes, west side of Snake River plains. Camptonose. 
Analysis by W. F. Hillebrand, record No. 1950. Analysis published by Russell in 
Bull. 199, but the mineralogical composition of the rock is not given. Sp. gr., 2.907 
at 24° 
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N. Quartz monzonite, near Gem. Pulaskose. Contains plagioclase, alkali feldspar, 
hornblende, and quartz, with a little biotite, pyroxene, titanite, and magnetite. 

QO. Syenite porphyry, near Bradyville. Monzonose. Contains microcline, plagio- 
clase, hornblende, pyroxene, apatite, magnetite, and titanite, with secondary epi- 
dote, sericite, and green amphibole. 

Rocks N, O, from the Cceur d’Alene district, are described by F. L. Ransome and 
F. C. Calkins in P. P. 62. Analyses by Steiger, record No. 2194. 
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COz, ZrOs, and NiO absent. 
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COLORADO. 


1. DENVER BASIN. 


Rocks described by Cross in Mon. XXVII. Analyses A, B, D, and E by L. G. 
Eakins, C by W. F. Hillebrand. All but A were made in the Denver laboratory. 

A. Dolerite, dike near Valmont. Shoshonose. Contains augite, plagioclase, olivine, 
orthoclase, and biotite, with accessory magnetite and apatite. Record No. 1145. 
P.R. C. 534. 

B. Augite separated from A. P. R. C. 105. 

C. Basalt, Table Mountain, lower capping sheet. Shoshonose. Contains plagioclase, 
orthoclase, augite, magnetite, and apatite, with olivine much serpentinized. Sp. gr., 
2.00% 22.0 

D. Basalt, earlier flow, south slope of North Table Mountain. Shoshonose. Contains 
augite, olivine, plagioclase, probably orthoclase, magnetite, apatite, and a little bio- 
tite. P. R. C. 535. 

E. Augite-mica syenite, from north fork of Turkey Creek, Jefferson County. Sho- 
shonose. Contains orthoclase, augite, biotite, rhombic pyroxene, hornblende, plagio- 
clase, quartz, apatite, and magnetite. Sp. gr., 2.857, 29.5°. P. R. C. 532, 


The following rocks from the Denver Basin were analyzed by L. G. Eakins in the 
Denver laboratory, but the analyses do not appear in the monograph. The subjoined 
data have been supplied by Whitman Cross. 

A. Enstatite diabase porphyry, Mount-Morrison. Bandose. Contains labradorite 
and enstatite in a groundmass of considerable amount, which is colorless and crypto. 
crystalline, probably feldspathic, and carries magnetite and other indistinct ferritic 
matter. P. R. C. 533. 

B. Augite andesite, Table Mountain. J. 5.3.3. Contains plagioclase (andesine), 
with rare augite and biotite, in a groundmass of plagioclase, augite, magnetite, and 
minor accessories. This rock contained ptilolite in its vesicular equivalent. De- 
scribed in Proc. Colorado Sci. Soc., 1886, p. 72. 

C. Augite andesite, a pebble from the Denver beds, Table Mountain. Yellow- 
stonose. A few augite and andesite phenocrysts in a groundmass of oligoclase, ortho- 
clase, and quartz (?) grains, with some augite and magnetite. 
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2. PIKES PEAK DISTRICT. 
GRANITE. 


Rocks A to G described by E. B. Mathews. For description of A, C, E, and F see 
Jour. Geology, vol. 8, p. 214. Analyses by W. F. Hillebrand, record No. 1470. 

A. Granitite, Sentinel Point, western part of Pikes Peak massif. Alaskose. Con- 
tains microcline, microcline-perthite, quartz, biotite, a little oligoclase, and accessory 
fluorite, apatite, zircon, sphene, magnetite, and allanite. P.R. C. 67 and 600. 

B. Granitite, near road between Florissant and the Platte River. Kallerudose. 
Consists chiefly of microcline in perthitic intergrowth with albite, quartz, and biotite. 
P.R. C. 606. 

C. Porphyritic granitite, south side of Pikes Peak, ridge between Middle and 
North Beaver creeks. Jiparose. Contains microcline, perthite, orthoclase, oligoclase, 
quartz, biotite, and accessory apatite, fluorite, zircon, and magnetite. P. R. C. 602. 

D. Sheared granite, Currant Creek Canyon, north of Twelvemile Park. Jfag- 
deburgose. Contains perthitic microcline, quartz, muscovite, and sericitic aggregates 
replacing plagioclase and a part of the microcline. P. R. C. 604. 

E. Granite, Currant Creek Canyon, north of Twelvemile Park. Omeose. Consists 
chiefly of perthitic microcline, quartz, greenish biotite, muscovite, and plagioclase 
altered to a sericitic mass. Also flakes of limonite. Accessory minerals rare. P. R. 
C. 603. 

F. Granitite, Middle Beaver Creek, south side of Pikes Peak. Liparose. Contains 
microcline, orthoclase, perthitic albite, oligoclase, abundant quartz, biotite, and a 
little accessory magnetite, fluorite, and zircon. P. R. C. 601. 

G. Granite gneiss, north of Twin Creek. allerudose. Contains microcline, ortho- 
clase, quartz, biotite, abundant fluorite, and a little sphene and apatite. P. R. C. 605. 
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The four following rocks, from the Colorado Springs quadrangle, were collected 
by G. I. Finlay. Descriptions furnished by Cross. Analyses by G. Steiger, record 
No. 2236. . 

H. Riebeckite granite, Rosemount. Contains quartz and alkali feldspar, with 
considerable amounts of riebeckite, less barkevikite, and very little zircon, magne- 
tite, and titanite. 

I. Aplitic granite, east of St. Peters Dome. Consists,chiefly of quartz and alkali 
feldspar, with small amounts of riebeckite and a mica rich in iron. 

J. Micaceous granite, east of Fairview. Rich in lepidomelane and riebeckite, with 
quartz and alkali feldspar. Accessory constituentsrare, fluorite probably among them. 

K. Lamprophyre dike in granite, Bear Creek Canyon. Consists of alkali feldspar, 
plagioclase, and hornblende, with small amounts of biotite, quartz, muscovite, and 
other minor accessories. 
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COz and SOz absent; SrO not looked for. 
ROCKS OF THE CRIPPLE CREEK DISTRICT. 


Rocks A to L described by Cross. Descriptions published, except when other- 
wise stated, in 16th Ann., pt. 2, pp. 38-50. Analyses, with two exceptions, which are 
properly noted, by W. F. Hillebrand, record Nos. 1448, 1453, and 1524. - 

A. Phonolite, dike in granite northeast of Big Bull Mountain. Miaskose. Con- 
tains anorthoclase, nepheline, sodalite, egirine-augite, some exgirine, biotite, magne- 
tite, and limonite. Nosite not distinguishable. P. R. C. 616. 

B. Phonolite, Mitre Peak. Miaskose. Contains sanidine, nepheline, sodalite, 
zegirine, nosite, and colorless particles which may be lavenite. P. R. C. 608. 

C. Phonolite, hill 1 mile south of Straub Mountain. Miaskose. Contains anortho- 
clase, sanidine, nepheline, sodalite, nosite, analcite, and egirine, with sometimes 
egirine-augite. P.R.C. 612. 

D. Phonolite, Rhyolite Mountain. Miaskose. Contains nepheline, nosite, anal- 
cite, egirine, and some egirine-augite, in a feldspathic groundmass. Sp. gr., 2.52, 
23°, P. R. C. 618. 

E. Phonolite, between Florissant and Manitou. Miaskose. Analysis by L. G. 
Eakins, made in the Denver laboratory, inserted here for comparison with the Cripple 
Creek samples. Described by Cross in Proc. Colorado Sci. Soc., vol. 2, p. 167. Con- 
tains sanidine, nepheline, hornblende, with accessory pyroxene (?), magnetite, 
apatite, and sphene. Sp. gr., 2.576, 13°. P. R. C. 607. 

F. The portion of E soluble in hydrochloric acid. This portion amounted to 25.39 
per cent, and is recalculated here to 100. Analysis by Eakins, 
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G. Trachytic phonolite, dike on west slope of Bull Cliff. (The latite-phonolite of 
Graton.) Miaskose. Contains alkali feldspars, nepheline, nosite, sodalite, augite, 
scanty egirine, brown hornblende, magnetite, sphene, apatite, and sometimes laven- 
ite. P.R.C. 624. 

H. Altered phonolite, Washington shaft, Victor. Contains potash feldspars, with 
some alteration to muscovite. Crystals of pyrite and fluorite are visible, but nepheline 
and egirine have disappeared. P. R. C. 623. 

I. Nephelinesyenite, near the Longfellow mine. Akerose. Containsalkalifeldspars, 
nepheline, sodalite, augite, some egirine, hornblende, biotite, sphene, apatite, and 
magnetite. Sp. gr., 2.68, 23°. P. R. C. 626. 

J. Nepheline basalt, Appie Ellen shaft. Much altered. Rich in olivine, augite, 
and magnetite. Also contains nepheline, feldspars in small amount, and biotite. 
Sp. gr., 2.99, 23°. 

K. Altered nepheline basalt, Anna Lee mine. 

L. Local facies of a phonolitic mass, Bull Cliff. Akerose. Contains abundant 
augite, plagioclase, alkali feldspar, magnetite, and a little red-brown biotite, with a 
colorless isotropic base in the darker spots. P. R. C. 627. 
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The following Cripple Creek rocks, M to Y, are described in P. P. 54, mainly by 
L. C. Graton. 

M. Granite, Ajax mine. Contains microcline, oligoclase, quartz, biotite, and 
apatite. ; 

N. Altered granite adjacent to M. Contains quartz, potash feldspar, fluorite, and 
pyrite. Described as an ore. Descriptions of M and N furnished by F. L. Ran- 
some. 

O. Biotite trachyte, Portland mine. Phlegrose. 

P. Syenite, Portland mine. Monzonose. Contains pyroxene, plagioclase, ortho- 
clase, hornblende, apatite, magnetite, and titanite. 

Q. Latite-phonolite, Portland mine. ssexose. Contains pyroxene, plagioclase, 
orthoclase, hornblende, analcite, nosean, sodalite, apatite, magnetite, and titanite. 

R. Latite-phonolite, 3,300 feet 10° east of south from Bull Cliff. Esserose. Con- 
tains pyroxene, plagioclase, orthoclase, hornblende, nosean, analcite, apatite, magne- 
tite, titanite, sodalite, and secondary zeolites. Analyses M to R by W. F. Hille- 
brand, record No. 2132. All contain traces of lithia. 


8. Latite-phonolite, Portland mine. Akerose. Contains pyroxene, plagioclase, 
orthoclase, magnetite, apatite, and very little sodalite. 

T. Latite-phonolite, Anaconda mine. <Akerose. Contains pyroxene, plagioclase, 
orthoclase, magnetite, apatite, titanite, hornblende, sodalite, analcite, and a little 
biotite. Analyses 8, T by G. Steiger, record No. 2152. 

U. Trachydolerite, Isabella dike. Akerose. Contains plagioclase, pyroxene, 
olivine, orthoclase, analcite, apatite, magnetite, biotite, and hornblende. 

V. Vogesite, Jennie Sample mine. Monzonose. Contains orthoclase, hornblende, 
pyroxene, biotite, plagioclase, brown mica, iron ores, rare apatite, some analcite, and 
often olivine. 

W. Monchiquite, Block 8 mine. Ourose. Contains pyroxene, olivine, analcite, 
biotite, apatite, magnetite, and alteration products. Analyses S to W by W. T. 
Schaller, record No. 2171. 
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X. Granitic gneiss. Contains albite, orthoclase, quartz, and biotite. 
Y. Mica schist. Contains quartz, sillimanite, muscovite, and magnetite. Descrip- 
tions of X and Y supplied by W. Lindgren. Analyses by Schaller, record No. 2163. 


n 
8 
ba 
aa 


Wi. xX. Y. 


@ Loss on ignition. 


.MISCELLANEOUS ROCKS. 


Analyses, elsewhere unpublished, except when otherwise stated, by W. F. Hille- 
brand, record Nos. 1448, 1453, and 1669. Petrographic data supplied by Whitman 
Cross. Names marked with a query are provisional designations only. 

A. Rhyolite, near Robbins’s ranch. Toscanose. Has scattered phenocrysts of 
alkali feldspar, oligoclase, and biotite in a predominant trachytic groundmass of 
alkali feldspar, tridymite, particles of residual glass, and ferritic flakes and grains. 
P.R. C. 1326. 

B. Trachyte (?), Wicher Mountain. Toscanose. Shows biotite and a few glassy 
feldspars in a groundmass resembling that of A. P. R. C. 1328. 

C. Quartz latite, Bare Hills. Pulaskose. Composed mainly of plagioclase and 
alkali feldspar, with small augites and much ferritic matter. Minute prisms of a 
yellowish-brown amphibole (?) and scales of tridymite are also visible. P. R. C. 1327. 

D. Pyroxene latite, Wicher Mountain. Vonzonose. Contains phenocrysts of 
plagioclase, a few of augite, minute specks of iddingsite, and flakes of limonite. In 
the groundmass are plagioclase, orthoclase (?), augite, iddingsite, and hypersthene. 
In the pores tridymite appears. P. R. C. 1325. 

E. Plagioclase basalt, mesa east of Mac Gulch. .dndose. Contains plagioclase, 
augite, olivine, iddingsite, magnetite, biotite, and apatite. P. R. C. 1824. 

F. Plagioclase basalt, Saddle Mountain. Andose. Phenocrysts of augite and 
olivine in a groundmass of plagioclase, orthoclase, augite, magnetite, biotite, and 
apatite. Very fresh. See Cross, Jour. Geology, vol. 5, p. 684. P. R. C. 1828. 


104 ANALYSES OF ROCKS ‘AND MINERALS, 1880-1908. 


G. Analcite basalt, from the Basin. Monchiquose. Contains phenocrysts of augite, 
olivine, and analcite. Also magnetite, with subordinate amounts of alkali feldspars, 
biotite, and apatite. P. R. C. 1322. 

H. Portion of the analcite basalt soluble in hydrochloric acid. 

I. Augite separated from G. 

J. Analcite separated from G. After deduction of 4.22 per cent of substance insolu- 
ble in boiling dilute hydrochloric acid, and later removal of liberated silica with 
weak potash solution. Sixty-two one-hundredths per cent of the water goes off 
over sulphuric acid. A trace of lithia was found. 

The analcite basalt and its fractions are described by Cross in Jour. Geology, vol. 5, 
p. 684. 
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3. SILVER CLIFF AND ROSITA. 


Rocks described by Cross, mostly in 17th Ann., pt. 2, p. 263. Also, partly in Proc. 
Colorado Sci. Soc., vol. 2, p. 228. Analyses, with one exception, by L. G. Eakins. 
Those with record numbers attached were made in the Washington laboratory; all 
others in the laboratory at Denver. 

A. Peridotite, Cottonwood Gulch. Custerose. Contains hornblende, biotite, 
hypersthene, olivine, a little plagioclase, apatite, pyrrhotite, and sillimanite (?). 
P. R. C. 519. 
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B. Augite diorite, Mount Fairview, Rosita Hills. Salemose. Contains ausile. 
biotite, labradorite, and accessory orthoclase, olivine, magnetite, and apatite. Sp. 
gr., 2.870, 32°. Olivine a subordinate consituent. P. R. (. 526. 

C. The same as B, but with orthoclase in much larger amount. Akerose. Sp. 
gr., 2.768, 34° Record No. 1091. P. R. (. 529. 

D. Trachyte, Game Ridge. Phlegrose. Contains sanidine, plagioclase, a little 
biotite, magnetite, apatite, and zircon in a groundmass of orthoclase, with a little 
quartz. Sp. gr., 2.592, 29°. P. R.C. 70 and 524. 

E. Trachyte, dark-colored dike. Pulaskose. Contains more magnetite than D, 
but otherwise the two are practically identical. Sp. gr., 2.621, 24° P. R. C. 589. 


F. Andesite, Pringle Hill. Pulaskose. Contains plagioclase, orthoclase, quartz, 
biotite, augite, magnetite, and apatite, with sometimes a little hornblende. Sp. gr., 
2.651, 17.8°. Record No. 1124. P. R. C. 528. 

G. Pringle andesite, dike. Laurvikose. Like F, but often contains sphene. Sp. 
gr., 2.690, 28°. P.R. C. 527. ; 

H. Bunker andesite, Lookout Mountain. <Akerose. Contains plagioclase, ortho- 
clase, augite, biotite, hornblende, quartz, magnetite, and apatite. Sp. gr., 2.699, 
34°. Record No. 1091. 

I. Altered Bunker andesite, Robinson Plateau. Toscanose. Biotite gone, mag- 
netite altered to limonite, feldspars not much attacked. Record No. 1124. Sp. gr., 
2.580, 19.7° 

J. Much-decomposed Bunker andesite, ridge near Knickerbocker Hill. Liparose. 
Augite, hornblende, and biotite all replaced by decomposition products, plagioclase 
much muscovitized. Record No. 1124. P. R. C. 592. 
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K. Dacite, Bald Mountain, near Rosita. Lassenose. Contains plagioclase, biotite, 
hornblende, sometimes augite, magnetite, and quartz. Sp. gr., 2.574, 24°. Record 
No. 1068. P. R. C. 530. 

L. Mica dacite. Lassenose. Contains plagioclase, sanidine, biotite, and quartz. 
Sp. er., 2.563, 24° Record No. 1068. 

M. Rhyolite, Pennsylvania Hill. Toscanose. Sp. gr., 2.470, 26°. Record No. 
1079. P.R. C. 525. 

N. Rhyolite, Round Mountain. Omeose. Contains sanidine, quartz, some glass, 
and accessory garnet. P.R.C. 521. x 

O. Rhyolite, Silver Cliff. Magdeburgose. Sp. gr., 2,560, 15° Record No. 1125, 
P.R. C. 522. 


P. Rhyolitic tuff, a lake-bed deposit east of the Blue Mountains. Mainly com- 
posed of glassy rhyolite dust. 

Q. Devitrified pitchstone, the gangue of ptilolite, 3 miles southeast of Silver Cliff. 
Riesenose. Shows feldspar, quartz, and barite. Described by Cross and Eakins in 
Am. Jour. Sci., 3d ser., vol. 44,,p. 96. Record No. 1342. P. R. C. 590. 

R. Pitchstone, Rosita. Alaskose. Record No. 1033. P. R. C. 531. 

8. Pitchstone, Fleetwood tunnel, Silver Cliff. Liparose. P. R. C. 523. 

T. Alteration product of 8S. Consists mainly of silica and kaolin. Record No. of 
Sand T 1034. P. R. C. 591. 

U. Decomposition product of pitchstone, Silver Cliff. Analysis by W. F. Hille- 
brand. 


V. Syenite, Silver Cliff. Monzonose. Contains orthoclase and plagioclase in 
nearly equal amounts, colored by ferric hydroxide, with amphibole, a little biotite, 
and secondary epidote, calcite, and chlorite. Sp. gr., 2.689, 20°. P. R. €. 71 
and 520. 
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W. Quartz-alunite rock, Democrat Hill. About two-thirds quartz and one-third 
uunite. Record No. 1126. P. R. C. 596. 

X. The same, Mount Robinson. About one-fourth alunite. Record No. 1248. 
P.C. R. 593. 

Y. Quartz-diaspore rock, Mount Robinson. About 18 per éent diaspore, the rest 
quartz. Record No. 1167. P.R. C. 594. 

Rocks W, X, and Y are also described in Am. Jour. Sci., 3d ser., vol. 41, p. 471. 
These three rocks are decomposition products of rhyolite. 


The following analyses, all by L. G. Eakins, do not appear in the published memoir 
ust cited. .A and B were made in the Denver laboratory. The petrographic details 
ave been supplied by Whitman Cross. 

A. Spherulite in rhyolite, ridge west of Mount Tyndall. Mainly composed of 
juartz and feldspar needles, with some ferritic coloring due to decomposition of 
Tichites. P.R. C. 1077. 

B. Rhyolitic residual glass, same locality as A. P. R. C. 1077. 

C. Interspherulitic mass, Rosita. Record No. 1285. 

D. Spherulite, Rosita. Record No. 1286. 

E, F, G. Spherulites, Silver Cliff. Record Nos. 1285, 1286. 

H. Spherulite of rhyolite, Fleetwood tunnel, Silver Cliff. Sp. gr., 2.389, 20° 
>. R. C. 1075. 

The spherulites, (, D, E, F, and G, are made up of orthoclase needles, with free 
ilica in fibers or grains, or rarely as tridymite. 

The ‘‘soluble silica” is that which is dissolved by sodium carbonate solution. 
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4. BUFFALO PEAKS. 


Hypersthene andesite, described by Cross in Bull. 1. Contains hypersthene, 
augite, plagioclase, magnetite, and apatite. Sp. gr., 2.742, 16° Analyses made by 
W. F. Hillebrand in the Denver laboratory. 

A. Hypersthene andesite. <Andose. P. R. C. 86 and 588. 

B, C, D. Hypersthene separated from the rock. Sp. gr., of D, 3.307, 23°. In B 
and C alkalies were not tested for. In C and D all the iron is given as FeO. 


99.91 | 100.04 | 100.10 99. 59 


5. LEADVILLE REGION. 


Rocks described by Cross in Mon. XII, Appendix A. Analyses made in the Denver 
laboratory. 

A. Porphyry, Mount Zion. Toscanose. Contains orthoclase, plagioclase, quartz, 
biotite, apatite, magnetite, and zircon. Analysis by L.G. Eakins. P.R. C. 504. 

B. White or Leadville porphyry. Riesenose. Contains orthoclase, plagioclase, 
quartz, muscovite, magnetite, apatite, and zircon, with crystals which appear to be 
rutileand anatase. Sp. gr., 2.680,16°. Analysisby W. F. Hillebrand. P.R. C.587. 

C. Porphyry, summit of Mount Lincoln. Lassenose. Contains quartz, orthoclase, 
plagioclase, biotite, apatite, sphene, magnetite, zircon, and allanite. The sample. 
analyzed showed some muscovite, chlorite, and calcite. Sp. gr., 2.670, 16°. Analysis 
by W. F. Hillebrand. P.R. C. 505. 


> 
w 
fe) 


aoc) 


Peover nyas 
oo 
SSSRSSRE 


D. Gray porphyry, Johnson Gulch, near Leadville. Yellowstonose. Slightly 
altered. Contains orthoclase, plagioclase, biotite, and quartz, with decomposition 
products probably derived from original hornblende. Sp. gr., 2.736, 16°. Analysis 
by Hillebrand. 
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E. Pink orthoclase crystals from D. Analysis by Hillebrand. 

F. Hornblendic porphyrite, lower Buckskin Gulch. Andose. Contains plagioclase, 
orthoclase, quartz, hornblende, biotite, magnetite, apatite, and zircon, with a little 
secondary calciteand chlorite. Sp. gr. 2.768,16° Analysis by Hillebrand. P.R.C. 
89 and 506. 

G. Biotite porphyrite, dike in gneiss in the North Mosquito amphitheater. Tonalose. 
Composition like F, but with no hornblende, much biotite, and some pyrite. Sp. gr., 
2.740, 16°. Analysis by Hillebrand. P.R. . 507. 


100.11 | 99.16 | 100.73 | 100.61 


H. Rhyolite (nevadite), from Chalk Mountain. Liparose. Mainly quartz and 
feldspar, the latter being sanidine and plagioclase. A little biotite, magnetite, apatite, 
and zircon are present. Analysis by Hillebrand. P.R. C. 64, 512, and 1289. 

I. Sanidine from H. Analysis by Hillebrand. P.R.C 64. 


6. TENMILE DISTRICT. 


Rocks described by Cross in 14th Ann., p.165. Analyses madein the Denver labo- 
ratory—A and C by W. F. Hillebrand, B by L. G. Eakins. 

A. Quartz-hornblende-mica porphyrite, Gold Hill. Yellowstonose. Contains 
plagioclase, hornblende, biotite, and quartz in a groundmass of quartz, orthoclase, and 
alittle plagioclase. P.R.C. 510. 

B. Quartz porphyrite, Sugar Loaf. Toscanose. Contains plagioclase, biotite, and 
quartz, in a groundmass of quartz and orthoclase. P. R. (. 509. 

C. Quartz porphyrite, Chicago Mountain. Lassenose. Contains plagioclase, ortho- 
clase, biotite, and quartz. P.R.(. 508. 
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H20 at 110°... 
20 above 110°.. 


The following rocks were also analyzed in the Denver laboratory. Petrographic 
data furnished by Whitman Cross. 

A. Granite porphyry, McNulty Gulch. Toscanose. Contains phenocrysts of 
orthoclase, oligoclase, andesine, quartz, biotite, and altered hornblende, in a ground- 
mass of quartz, orthoclase, and magnetite. Accessory sphene, allanite, apatite, 
and zircon, and a little secondary chlorite are also present. Analysis by W. F. 
Hillebrand. P.R. C. 586. 

B. Granite porphyry, Jefferson tunnel. Toscanose. Contains orthoclase, oligo- 
clase, quartz, and biotite, in a groundmass of mainly quartz and orthoclase; also 
accessory magnetite, apatite, zircon, and allanite. Chlorite appears as a decompo- 
sition product of biotite, and calcite and magnetite are present in small amounts. 
Analysis by Hillebrand. 

C. Sameas B. Toscanose. Analysis by L. G. Eakins. P. R. C. 583. 

D. Diorite porphyry, Copper Mountain. Yellowstonose. Contains oligoclase, horn- 
blende, and biotite, in a groundmass of quartz, orthoclase, plagioclase, and mag- 
netite; also accessory zircon, sphene, and apatite, and a little secondary chlorite and 
epidote. Analysis by Eakins. P. R. (. 585. 

E. Diorite porphyry, McNulty type. Lassenose. Contains oligoclase, andesine, 
hornblende, biotite, and magnetite, in a groundmass of orthoclase, plagioclase, quartz, 
magnetite, apatite, allanite, and sphene; also secondary chlorite, epidote, and calcite. 
Analysis by Eakins. P. R. C. 584. 
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7. ELK MOUNTAINS. 


Analyses made by L. G. Eakins in the Denver laboratory. Petrographic data 
supplied by Whitman Cross. 

A. Rhyolite, East Mountain, Crested Butte district. Alsbachose. Phenocrysts of 
orthoclase, oligoclase, quartz, and biotite, in a microspherulitic and cryptocrystalline 
groundmass. P.R. C. 514. 

B. Rhyolite, Round Mountain, Crested Butte district. Toscanose. Small pheno- 
crysts of quartz. sanidine, biotite, and oligoclase, in a groundmass of quartz and 
orthoclase. P. R. C. 513. 

C. Diorite, Brush Creek, Gunnison County. Tonalose. Contains several varieties 
of plagioclase, with orthoclase, quartz, hornblende, biotite, augite, sphene, apatite, 
and magnetite. P. R. C. 93. 
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8. WEST ELK MOUNTAINS. 


Rocks described by Cross in 14th Ann., p. 165. 

A. Hornblende-mica porphyrite, Cliff Creek. Adamellose. Contains plagioclase, 
hornblende, and biotite, in a groundmass of quartz, feldspar, and mica. Analysis 
by W. F. Hillebrand, record No. 1429. 

B. Porphyrite, Storm Ridge. Yellowstonose. Contains plagioclase, biotite, hyper- 
sthene, hornblende, and augite, in a groundmass of quartz and orthoclase. Analysis 
by L. G. Eakins, record No. 1238. P.R. C. 517. 

C. Porphyrite-diorite, Mount Marcellina. Yellowstonose. Contains plagioclase, 
hornblende, and a little biotite, in a groundmass of quartz.and orthoclase. Analysis 
by T. M. Chatard, record No. 1238. P. R. C. 516. 

D. Quartz porphyrite, Mount Carbon. Amiatose. Contains plagioclase, ortho- 
clase, biotite, hornblende, augite, and quartz. Analysis by Chatard, record No. 1238. 
P.R. C. 518. 

E. Quartz porphyrite, Crested Butte. Lassenose. Contains plagioclase, orthoclase, 
hornblende, biotite, quartz, and a little augite. Analysis made by Eakins in the 
Denver laboratory. P. R. C. 515. a 
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9, LA PLATA MOUNTAINS. 


Rocks described by Whitman Cross in Folio 60. 

A. Monzonitic facies of diorite mass. Akerose. Contains augite, hornblende, 
plagioclase, and orthoclase in large amount, with biotite, quartz, sphene, apatite, and 
magnetite as subordinate constituents. Also secondary chlorite, muscovite, and 
calcite. Analysis by W. F. Hillebrand, record No. 1640. Sp. gr., 2.79, 21°. De- 
scribed by Cross in 21st Ann., pt. 2. P. R. ©. 1284. 

B. Diorite porphyry, Deadwood Gulch. Akerose. Contains phenocrysts of horn- 
blende, plagioclase, occasional quartz, sphene, apatite, and magnetite in a groundmass 
of orthoclase, plagioclase, and quartz. Also secondary epidote, chlorite, and calcite. 
Analysis by Hillebrand, record No. 1636. Sp. gr., 2.677, 24°. A trace of sulphur is 
present. Described by Cross in 21st Ann., pt. 2. P. R. 0. 1283." 

C. Augite syenite, between Tirbircio and Schurman gulches. Monzonose. Con- 
tains much alkali feldspar, some oligoclase, augite, biotite, and hornblende, with a 
little titanite, magnetite, and apatite. Analysis by H. N. Stokes, record No. 1764. 
Sp. er., 2.704, 25° ~P. R. C. 1286. 

D. Augitic monzonite, Babcock Peak. Andose, Contains orthoclase and plagio- 
clase in about equal amounts, with augite and hornblende, and a little quartz, titanite, 
magnetite, and apatite. Analysis by Stokes, record No. 1764. Sp. gr., 2.767, 26°. 
Described by Cross in 21st Ann., pt. 2. P. R. C. 1285. 

E. Porphyritic lamprophyre, allied to camptonite, Snowstorm Peak. Kental- 
lenose. Contains numerous phenocrysts of green hornblende, augite, and plagioclase, 
in a groundmass of plagioclase, orthoclase, augite, magnetite, and apatite. Some 
secondary calcite. Analysis by Hillebrand, record No. 1640. Sp. gr., 2.906, 21°. 
P. R. C. 1287. 

f. Basic dike rock, Indian Trail Ridge, La Plata quadrangle. Camptonose. 
Contains phenocrysts of green hornblende and colorless diopside in a subordinate 
groundmass of plagioclase, orthoclase (?), augite, magnetite, and apatite. Much 
secondary calcite and some serpentine. Analysis by W. F. Hillebrand, record No. 
1640. Sp. gr., 2.912, 19.5°. P. R. C. 1288. 
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10. SILVERTON QUADRANGLE. 


Rocks A, B, C, D described by Whitman Cross in Folio 120. Analyses by W. F. 
Hillebrand, record Nos. 2024, 2042, 2045. 

A. Quartz latite, ridge north of Pole Creek. Amiatose near yellowstonose. Contains 
phenocrysts of andesine, hornblende, and a little biotite, in a predominant groundmass 
of orthoclase, plagioclase, quartz, and a little augite, biotite, and magnetite. P.R.C. 
1353. 

B. Quartz latite, bench south of Greenhalgh Mountain. Toscanose. Contains 
phenocrysts of oligoclase-andesine and biotite in a groundmass of orthoclase, quartz, 
and rare accessories. P. R. C. 1354. 

C. Pyroxene andesite, ridge west from Edith Mountain. Tonalose. Contains 
phenocrysts of labradorite, augite, hypersthene, biotite, and magnetite, in a ground- 
mass which is largely glass, with feldspar microlites and ferritic particles. P. R. C. 
1355. 

D. Pyroxene andesite, Dolly Varden mine, Henson Creek. Harzose. Contains 
phenocrysts of labradorite, hypersthene, augite, and magnetite, in a groundmass of 
plagioclase, orthoclase, quartz, augite, magnetite, etc. P. R. C. 1356. 
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COaabsent. Cl, F, not looked for. 


Rocks E to I described by F. L. Ransome in Bull. 182. 

E. Altered andesitic breccia, White Cloud mine. Contains quartz, kaolin, pyrite, 
rutile, and some undeterminable minerals. Analysis by George Steiger, record No. 
1886. 

F. Latite, country rock, Polar Star mine, Engineer Mountain. SR. 3 of vaalase. 
Contains labradorite, orthoclase (?), quartz, diopside, chlorite, calcite, serpentine, 
kaolin, magnetite, hematite, apatite, rutile, and leucoxene. Mainly feldspar and 
quartz. 

G. Altered latite, same locality as P, wall rock of vein. Contains mainly quartz 
and kaolin, with diaspore, pyrite, sericite, rutile, and apatite. 

H. Monzonitic porphyry, near Yankee Girl mine. Adamellose. Contains albite, 
quartz, orthoclase, chlorite, calcite, sericite, iron ores, pyrite, and apatite. 

I. Altered monzonitic porphyry, near National Belle mine. Contains quartz, 
kaolin, pyrite, diaspore, sericite, apatite, and rutile. 

Analyses F to I by H. N. Stokes, record No. 1888. 
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11. OURAY QUADRANGLE, 


Rocks described by Ernest Howe in Folio 153. Analyses by G. Steiger, record No. 
2200. 

A. Quartz-biotite latite, near head of middle fork of Cimarron Creek. Contains 
plagioclase, « little orthoclase, biotite, augite, accessory magnetite, and very little 
doubtful quartz. 

B. Quartz-biotite latite, north end of Cow Creek intrusive body, between Wild- 
horse Creek and the west fork pf Cow Creek. Contains plagioclase, very little ortho- 
clase, quartz, biotite, and magnetite. 

C. Quartz-pyroxene latite, west side of ridge between the Middle and East Cim- 
arron creeks. Contains andesine, hornblende, pyroxene, biotite, and magnetite. 

D. Quartz monzonite porphyry, Porphyry Basin, Middle Cimarron Creek. Con- 
tains plagioclase, orthoclase, biotite, hornblende, and magnetite. 
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5S and SO, absent, 
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12, TELLURIDE QUADRANGLE. 


Rocks collected by Whitman Cross. All except A described in Folio 57. 

A. Lamprophyre, allied to camptonite, Black Face. Andose. Consists of a fine | 
felt of plagioclase, augite, and brown hornblende microlites, with flakes of biotite, and 
a cryptocrystalline part, which is probably in large degree orthoclase. Some magne- 
tite and apatite. Analysis by Hillebrand, record No. 1719. Sp. gr., 2.783, 22° P. 
R. ©. 1282. 

B. Quartz monzonite, northeast of San Miguel Peak. Toscanose. Contains ortho- 
clase and plagioclase in about equal amounts, with abundant quartz and much Jess 
augite, hornblende, biotite, magnetite, and apatite. Analysis by H. N. Stokes, record 
No. 1764. Sp. gr., 2.720, 34° Described by Cross in 21st Ann., pt. 2. P. R.C, 1279. 

C. Diorite monzonite, Ophir Needles. Tonalose. Contains abundant labradorite, 
with augite, hypersthene, biotite, orthoclase, magnetite, apatite, and a very little 
quartz. Analysis by Stokes, record No. 1764. Sp. gr., 2.860, 33° 

D. Gabbro porphyry, pass south of Mount Sneffels. .Andose. Contains numerous 
phenocrysts of labradorite or bytownite, in a groundmass of plagioclase, orthoclase (?), 
augite, hypersthene, biotite, magnetite, and apatite. Analysis by Stokes, record No. 
1764. Sp. gr., 2.949, 26.56° P. R. C. 1280. 

E. Vitrophyre, ridge east‘of Windy Gap. Yellowstonose-lassenose. P. R.C. 1281. 
Analysis by H. N. Stokes. 

F. Gabbro, Stony Mountain, Ouray County. Hessose. Analyzed by Eakins in the 
Denver laboratory. Sp. gr., 2.891, 13.5°. P. R. C. 199. 
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13. MISCELLANEOUS ROCKS. 


A. Diabase, east of the Sugar Loaf, Boulder County. Hessose. Description fur- 
nished by Whitman Cross. The rock contains labradorite, orthoclase, augite, and 
magnetite, with small amounts of hornblende, biotite, apatite, and secondary chlo- 
rite. Sp. gr., 3.027, 21° P. R.. 166. 

B. Pyroxene separated from A. Analyses A, B, made by L. G. Eakins in the 
Denver laboratory. 

C. Alkali syenite porphyry, Idaho Springs. Pulaskose. Described by S. H. 
Ball, in P. P. 63. Contains anorthoclase, orthoclase, egirine-augite, garnet, titanite, 
biotite, apatite, magnetite, and often zircon. Analysis by G. Steiger, record No. 
2258. 

D. Porphyry, Idaho Springs. 

E. Biotite latite, Idaho Springs. Rocks D, E, received from J. E. Spurr, but 
without description. Analyses by W. T. Schaller, record No, 2263, 
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F. Granite, Platte Canyon. Alaskose. Described by E. B. Mathews in Bull. 150, 
p.172. Contains microcline, quartz, biotite, oligoclase, and fluorite. Apatite, zircon» 
magnetite, hematite, limonite, epidote, and rutile (?) are sometimes present. Analysis 
by H. N. Stokes, record No. 1314. 


G. Rhyolite, east bank of Arkansas River, Nathrop. Liparose. Described by 
Cross in Proc. Colorado Sci. Soc., vol. 2, p. 69. Contains quartz and sanidine in a 
groundmass mainly of quartz and alkali feldspar. This rock carries topaz and spes- 
sartite in its lithophyse. Analysis made by L. G. Eakins in the Denver laboratory. 
Sp. gr., 2,602, 29° P. R. C. 598. 

H. Hornblende porphyrite, Hermano Peak, Sierra El Late. Lassenose. Described 
by Cross in 14th Ann., p. 165. Contains plagioclase, hornblende, rare quartz, and a 
little biotite. Analysis by W. F. Hillebrand, record No. 1429. 

I. Hornblende porphyrite, Ute Peak, Sierra El Late. Tonalose. Described by 
Cross in 14th Ann., p. 165. Contains plagioclase, hornblende, and very little augite, 
in a groundmass of quartz, orthoclase, and plagioclase. Analysis by Hillebrand, 
No. 1429. 

J. Porphyritic augite diorite, Lone Cone, San Miguel Mountains. Tonalose. De- 
scribed by Cross in 14th Ann., p. 165. Contains plagioclase, augite, hornblende, and 
biotite, in a groundmass of quartz, orthoclase, and plagioclase. Inclusions of mag- 
netite and apatite in the augite. Analysis by Hillebrand, No. 1429. 
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K. Tinguaite (?), Two Buttes. Laurdalose. Collected by G. K. Gilbert; petro- 
graphic data supplied by Whitman Cross. Consists chiefly of pale-green augite, horn- 
blende, apatite, magnetite, and occasional crystals of alkali feldspar, in an obscure, 
largely isotropic groundmass. Sp. gr., 2.79, 25° P. R. C. 1393. 

L. Pyroxene from I’. Sp. gr., 3.43, 28°. 

M. Portion of F soluble in 1:40 nitric acid. 

N. Syenitic lamprophyre (?), Two Buttes. Prowersose. Collected by Gilbert; 
described by Cross in Jour. Geol., vol. 14, p. 165. Chief constituents, diopside, 
alkali feldspar, considerable biotite, magnetite, and olivine. The ferromagnesian 
minerals predominate. Sp. gr., 2.88, 29°. P. R. C. 1394. 

QO. Pyroxene from I. Sp. gr., 3.45, 25°. 

P. Portion of I soluble in 1:40 nitric acid. 

Analyses F to K by W. F. Hillebrand, record No. 1604. 
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Rocks Q to V collected by Whitman Cross, who supplies the petrographic data. 
Hitherto unpublished, except when otherwise stated. 

Q. Rhyolitic vitrophyre, near Del Norte, Rio Grande County. Toscanose. Re- 
ported by Cross as containing phenocrysts of oligoclase, quartz, biotite, and augite in 
a dark, fresh, glassy groundmass, the latter being predominant. Analysis made by 
Eakins in the Denver laboratory. Sp. gr., 2.423, 14°. P.R. C. 164. 

R. Rhyolite, Summit district, Rio Grande County. Toscanose. Large pheno- 
crysts of sanidine, with smaller ones of oligoclase and biotite, in a groundmass of 
orthoclase, quartz, oligoclase, biotite, and magnetite. Analysis by Eakins, made in 
the Denver laboratory. Sp. gr., 2.489, 14° ; 

8. Quartz monzonite, Sultan Mountain, San Juan County. <Amiatose. Contains 
plagioclase, orthoclase, quartz, augite, biotite, magnetite, and apatite. Some chlorite 
and epidote as alteration products. Analysis by L. G. Eakins in the Denver labora- 
tory. Sp. gr., 2.751, 14°. Described by Cross in 21st Ann., pt. 2. P.R. C, 204. 

T. Pyroxene-hormblende andesite, Falls Creek, Lake City quadrangle. Consists 
chiefly of plagioclase, augite, hypersthene, and hornblende, with little magnetite 
and apatite, and an abundant glass base. Analysis by G. Steiger, record No. 2244. 

U. Decomposed andesite, Slumgullion mud flow, Lake City quadrangle. Analysis 
by W. T. Schaller, record No. 2368. 

V. Trachyte, Grayrock Peak, Engineer Mountain quadrangle. Analysis by 
Steiger, record No. 2374. 

15619—Bull, 419—10——9 
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. Nepheline tephrite, Elkhead Mountain, Routt County. Undescribed. Sp. 
gr., 2.888, 12.2°. 

X. Portion of N soluble in hydrochloric acid. Recalculated to 100 per cent, 39.95 
per cent of the entire rock. Analyses W, X, made by L. G. Eakins in the Denver 
laboratory. 

Y. Olivine basalt, Pilot Knob, Routt County. Collected by H. S. Gale, who fur- 
nishes the description. Contains plagioclase, olivine, augite, magnetite, apatite, and 
possibly other accessory minerals. Analysis by W. F. Hillebrand, record No. 2235. 


100.26 | 100.00 | 100.23 


UTAH. 
1. ROCKS FROM THE TINTIC DISTRICT. 


Described by Tower and Smith in 19th Ann., pt. 3, pp. 609 et seq. Analyses by 
Stokes, record No. 1746. 

A. Gray, porphyritic rhyolite, south of Pinyon Creek. Toscanose. Contains 
phenocrysts of sanidine, quartz, biotite, plagioclase, and hornblende; the last min- 
eral sparingly. Also tridymite, magnetite, apatite, zircon, and a small amount of 
glassy residue. P. R. ©. 1039. 

B. Quartz porphyry, Swanseamine. Toscanose. Phenocrysts of feldspar and quartz, 
the orthoclase somewhat altered. Microscopic biotite occurs sparingly. Also contains 
magnetite, apatite, zircon, a little chlorite, and secondary pyrite. P. R. C. 1040. 
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C. Andesite, Tintic Mountain. Harzose. Phenocrysts of biotite and feldspar. 
Contains plagioclase, chiefly labradorite, augite, biotite, hypersthene, magnetite, and 
apatite, in a dark-gray glass. P. R. C. 1036. 

D. Granular monzonite, Iron Duke mine. Harzose. Contains orthoclase, plagio- 
clase, quartz, hornblende, biotite, magnetite, apatite, zircon, and titanite, with a 
little chlorite and epidote. P. R. C. 1032. 

E. Altered monzonite, near Tintic mine. Feldspar and ferromagnesian minerals 
completely altered. Rutile is present: quartz seems to have been added. 


H20 above Tr aan ons akan aloe tana Degli ed apne ees 
Ti 


Fluorine was not looked for in the analyses. 
2. ROCKS FROM HENRY MOUNTAINS. 


A. Porphyry. Tonalose. Not hitherto published. Reported by J. 8S. Diller as 
containing prominent plagioclase with some augite and hornblende in a crystalline 
groundmass of quartz and orthoclase. Analysis by R. B. Riggs, record No. 728. 

B. Augite porphyrite, dike, north spur of Mount Pennell. Laurvikose. Contains 
hornblende, augite, and plagioclase in a feldspathic groundmass. 

C. Hornblende porphyrite, Mount Hillers. Tonalose. Contains plagioclase, 
hornblende, quartz, and magnetite. 

Analyses B and C by W. F. Hillebrand, record No. 1428. Rocks described by Cross 
in 14th Ann., p. 165. 
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3. THE BINGHAM DISTRICT. 


Porphyries collected by J. M. Boutwell, and described in P. P. 38, p.178. Analyses 
by E. T. Allen, record No. 1985. 

A. From Tribune tunnel, Telegraph mine. Monzonose. 

B, C, D. From British tunnel, Last Chance mine. B, SR. 1 of dacase. C. harzose. 
D, monzonose. 

According to Boutwell, A is the characteristic Bingham porphyry, and is inter- 
mediate between diorite porphyry and monzonite. It contains chiefly augite, biotite, 
and plagioclase, with a few grains of pyrite. B,C, and D are altered forms of this rock. 


A. B. Cc. D. 
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4. ROCKS FROM THE LA SAL MOUNTAINS. 


Petrographic descriptions by L. M. Prindle. Analyses by W. F. Hillebrand, 
record No. 2032. 

A. Monzonite porphyry, 2 miles west of Mount Peale. Akerose. Contains pheno- 
crysts of plagioclase, partly resorbed hornblende, and pyroxene in a groundmass of 
partly striated feldspar. It may contain also orthoclase and quartz. P. R. ©. 1306. 

B. Hgirite granite porphyry, about 1.5 miles south of Mount Waas. Omeose- 
liparose. Contains quartz, feldspar, pyroxene, and iron ore. The pyroxene is prob- 
ably for the most part egirite. P. R. C. 1304. 

C. Syenite-aplite porphyry resembling grorudite. About 2 miles south of Mount 
Waas. Liparose. Contains potash and soda-lime feldspars, quartz, pyroxene, titanite, 
and iron ore. In the groundmass are needles which are probably egirite. P. R. C. 
1301. 

D. Syenite porphyry resembling sdlvsbergite. About 1 mile northwest of Mount 
Waas. Philegrose near nordmarkose. Contains potash and soda-lime feldspars, quartz, 
pyroxene, and iron ore. Needles of eegirite (?) in the groundmass. P. R. C. 1303. 

E. Pulaskite, 1 mile west of Mount Waas. Nordmarkose. Contains potash feldspar, 
pyroxene, biotite, apatite, titanite, and iron ore. P. R. C. 1305. 

F. Noselite syenite porphyry, dike on northwest shoulder of Mount Waas. Miaskose. 
Contains feldspar, pyroxene, sodalite or noselite, apatite, titanite, and iron ore. The 
pyroxene appears to be mostly egirine-augite and the feldspar mainly potash feldspar. 
P.R. C. 1302. 
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S absent from all. 


5. THE PARK CITY DISTRICT. 


Rocks collected by J. M. Boutwell, who furnishes the petrographic data. Analyses, 
hitherto unpublished, by W. F. Hillebrand, record No. 2173. 

A. Granite (?), head of Big Cottonwood Canyon. Essential constituents quartz, 
orthoclase, plagioclase, biotite, hornblende, and augite, with accessory apatite and 
perhaps sphene. 

B. Quartz diorite, Thaynes Canyon. Contains oligoclase, quartz, orthoclase, 
hornblende, and biotite, with accessory pyrite, apatite, and titanite. A little sec- 
ondary kaolinite and chlorite. 

C. Quartz diorite porphyry, Valeo mine. Contains plagioclase, hornblende, 
biotite, and quartz, with pyrite and some orthoclase, and secondary calcite, chlorite, 
and kaolin. 

D. Diorite porphyry, Daly West mine. Contains albite, hornblende, quartz, 
pyrite, and possibly apatite, with secondary chlorite or serpentine, calcite, epidote, 
kaolin, and muscovite. 

E. Diorite, Clayton Peak Amphitheater. Contains plagioclase, orthoclase, horn- 
blende, biotite, and augite, with accessory quartz, apatite, titanite, magnetite, and 
pyrite. 

F. Andesite, Ontario drain tunnel. Contains albite, hornblende, some quartz and 
magnetite. A green secondary mineral is probably serpentine. 
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Cr2O3 and SO; absent. 
6. MISCELLANEOUS ROCKS. 


A. Rhyolite, Thomas Range. Toscanose. Analysis made by L. G. Eakins in the 
Denver laboratory. Described by Cross in Proc. Colorado Sci. Soc., vol. 2, p. 69. 
Contains phenocrysts of quartz and sanidine in a groundmass mainly made up of quartz 
and alkali feldspar. 

B. Rhyolitic glass or pitchstone, edge of Gold Mountain mining district, 8 miles 
north of west from Marysvale. Liparose. Identified by Whitman Cross. Sp. gr., 
2.25 at 23.5°. Analysis by W. F. Hillebrand, record No. 1833. 


NEW MEXICO. 


1. BASALTS FROM RIO GRANDE CANYON. 


Described by Iddings, Bull. 66; also in Am. Jour. Sci., 3d ser., vol. 36, p. 220. 
Contain plagioclase, augite, olivine, and magnetite. A, B, and C contain quartz also; 
D is quartzless. Analyses by L. G. Eakins, record Nos. 847, 850. All andose. 

A. Light gray, dense. P. R. C. 548. 

B. Greenish black, dense. 

C. Dark red, vesicular. P. R. C. 549. 

D. Gray, dense. P. R. C. 547. 
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2. MOUNT TAYLOR REGION, 


Rocks received from J. S. Diller. Analyses by T. M. Chatard, record Nos. 219, 227, 
228, 235, 271, 268, and 269. Petrographic details furnished by Diller. 

A. Lava, canyon on east side of San Mateo Mountain. Kallerudose. 

B. Andesite, canyon on east side of San Mateo Mountian. Nordmarkose. Contains 
feldspar and corroded augite, with sometimes olivine, in a groundmass of feldspar 
and a green ferromagnesian silicate. P. R. C. 1402. 

C. Quartz latite, canyon on east side of San Mateo Mountain. Lassenose. Shows 
prominent plagioclase, with augite and biotite. P.R.C. 1403. 

D. Dacite, 6 miles northeast of Grant’s. Principally plagioclase and biotite, with 
less epidote, quartz, sphene, and carbonates. P. R. C. 1401. 

E. Basait, 6 miles northeast of Grant’s. Auvergnose. Contains chiefly plagioclase, 
augite, and olivine, with much magnetite. P. R. C. 1400. 

F. Augite from E. 

G. Feldspar from E. Analysis on three-fourths gram of material. 


99.85 | 100.65 


3. COLFAX COUNTY. 


Descriptions supplied by Whitman Cross. Analyses by W. F. Hillebrand, record 
No. 1719. 

A. Phonolite, Pleasant Valley. Miaskose. Contains much nephelite, some egirite, 
alkali feldspar, a scanty dust of magnetite, and a few decomposed grains of noselite 
or-sodalite. Sp. gr., 2.619, 22°; 40.8 per cent soluble in dilute (1:40) nitric acid, of 
which soluble portion 43.5 per cent is silica. P. R.C. 1334. 
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B. Pyroxene andesite, Sierra Grande. Tonalose. Contains augite, less hypers- 
thene, microliths of plagioclase, apatite, magnetite, and a smoky-brown glassy base. 
Sp. gr., 2.635, 21° P. R. C. 1335, 

C. Plagioclase basalt, end of San Rafael flow. Camptonose. Contains plagioclase, 
atigite, olivine, with much iddingsite, magnetite, and apatite. Sp. gr., 2.970, 21.5°. 
P. R. C. 1336. 

D. Nepheline basanite, Ciruella. Limburgose. Contains augite, olivine, nephelite, 
plagioclase, magnetite, apatite, and a little biotite. Sp. gr., 3.122, 22° 0.55 per cent 
K,O and 2.10 per cent Na,O soluble in 1:40 nitric acid. P. R. C. 1337. 


4, MISCELLANEOUS ROCKS. 


A. Obsidian, Obsidian Hill camp, Tewan Mountains. Liparose. Described by 
Iddings, 7th Ann., p. 292. A rhyolitic obsidian, containing grains of iron oxide and 
a few microscopic feldspars. Resembles that from Obsidian Cliff in the Yellowstone 
National Park. Analysis by L. G. Eakins, record No. 851. Sp. gr., 2.352, 23.5°. 

B. Trachyte (?), from Los Cerrillos. Described by Diller, Bull. 42, p.39. Analysis 
by F. W. Clarke, record No. 346. Rock composed chiefly of orthoclase, with a con- 
siderable amount of biotite, epidote, pyrite, and limonite, and some amorphous sub- 
stance. It is the matrix or gangue rock of the Los Cerrillos turquois. 

C. Gabbro porphyry, Mount McKensie, Los Cerrillos Mountains. Andose. 
Received from J. F. Kemp. Described by D. W. Johnson, in School of Mines Quart., 
vol. 25, p. 82. Analysis by George Steiger, record No. 2027. Contains augite, plagio- 
clase, orthoclase, and biotite. P. R. C. 1300. 

D. Andesite, Country rock, Bonanza mine, Hillsboro. Shoshonose. Contains 
plagioclase, orthoclase, augite, and hornblende. 

E. Syenite porphyry, Cook’s Peak. Dacose. Contains orthoclase, plagioclase, 
biotite, hornblende, and quartz. Rocks D, E, described by C.H.Gordon. Analyses, 
as yet unpublished, by G. Steiger, record No. 2238. 

F. Quartz syenite, near Merrimac mine, 3 miles east of Organ City, Organ Mountains. 
Contains orthoclase, albite, quartz, biotite, augite, titanite,and magnetite. Descrip- 
tion furnished by W. Lindgren. Analysis by Steiger, No. 2371. 
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ARIZONA. 
1. GLOBE DISTRICT. 


Rocks described by F. L. Ransome in P. P. 12. Analyses A, F, by W. F. Hille- 
brand, record No. 1988. The others by E. T. Allen, record Nos. 1952, 1955. 

A. Quartz monzonite, Lost Gulch. Toscanose. Contains quartz, plagioclase, 
microcline, biotite, iron ore, titanite, apatite, and zircon. P. R. C. 1297. 

B. Granite porphyry, one-half mile southwest of Hog ranch. Lassenose. Contains 
orthoclase, quartz, oligoclase, biotite, and iron ore. P. R. C. 1293. 

C. Granite porphyry, 2 miles south of Schultze ranch. Lassenose. Contains ortho- 
clase, quartz, oligoclase, and biotite, with some chlorite, epidote, and iron ore derived 
from biotite. P. R. C. 1292. 

D. Granitite, 1 mile west of Schultze ranch. Lassenose. Contains oligoclase, 
quartz, orthoclase, biotite, muscovite, magnetite, apatite, and zircon. P. R. C. 1291. 


Ky 
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E. Biotite dacite, one-fourth mile north of Old Dominion mine. Toscanose. Con- 
tains plagioclase, sanidine, quartz, biotite, hornblende, apatite, titanite, zircon, 
magnetite, and glass. P. R. C. 1299. 

F. Quartz-mica diorite, Florence stage road 2 miles south of Pinal Peak. Tonalose. 
Contains labradorite, quartz, biotite, microcline, muscovite, titanite, apatite, mag- 
netite, and zircon, with secondary chlorite, epidote, sericite, calcite, and a little horn- 
blende. P. R. C. 1295. 

G. Quartz-mica diorite, 2 miles south of Hog ranch, Pinal Mountains. SR. 3 of 
vaalase. Contains labradorite, quartz, biotite, orthoclase, muscovite, magnetite, 
titanite, apatite, and zircon, with secondary epidote, sericite, and chlorite. P.R. C. 
1296. 

H. Olivine diabase, 1 mile northwest of Black Peak. -Auvergnose. Contains 
plagioclase, augite, olivine, biotite, iron ore, apatite, and titanite. Perfectly fresh. 
P.R.C. 1298. 
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2, BRADSHAW MOUNTAINS QUADRANGLE. 


Analyses by George Steiger, record No. 1996. Petrographic data furnished by 
C. Palache. Published by Jaggar and Palache in Folio 126. 

A. Quartz monzonite porphyry, Battle Flat. Tonalose. Contains quartz, ortho- 
clase, oligoclase, green hornblende, and a little apatite and magnetite, with much 
secondary chlorite and calcite. P. R. C. 1694. 

B. Camptonite, Crazy Basin, 2 miles east of Alexandra. Shoshonose. Contains 
brown hornblende, augite, biotite, feldspar, magnetite, and apatite. The feldspar 
is apparently about equally orthoclase and andesine, but largely altered to sericite 
and calcite. P. R. C. 1695. 

C. Basalt, facies of trachydolerite, headwaters of Little Ash Creek. Auvergnose. 
Contains labradorite, violet augite, olivine, magnetite, and abundant apatite, with 
secondary serpentine. P. R. C. 1696. 

D. Trachydolerite, headwaters of Little Ash Creek. Akerose. Contains oligoclase, 
augite, a little orthoclase and nephelite, xgirite, olivine, and abundant magnetite 
and apatite. P.R.C. 1697. 

E. Zoisite-hornblende diorite, head of Yava Wash. Kedabekase. Contains zoisite, 
about 47 per cent; actinolite, 17 per cent; quartz, orthoclase, albite, chlorite, kaolin, 
and magnetite. P. R. C. 1698. : 
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3. MORENCI DISTRICT. 


Rocks collected by Waldemar Lindgren and described in P. P. 43, p. 168. Analyses 
by W. F. Hillebrand, record No. 1997. 

A. Fresh porphyry, Ryerson mine. 100-foot level. Lassenose. 

B. Altered porphyry, same locality as A. 

C. Altered porphyry, chalcocite zone, Humboldt stopes. 

D. Surface alteration of altered porphyry, Copper Mountain. 

E. Primary silification of porphyry, Ryerson mine. 


4. MISCELLANEOUS ROCKS. 


A, B, C, D. Mica basalt, Santa Maria Basin. See Iddings, Bull. Phil. Soc. Wash- 
ington, vol. 12, p. 212. Not‘fully described. Analyses by W. F. Hillebrand, record 
No. 1261. 

A. Auvergnose. 

B, C, D. Monzonose. 

E. Hornblende porphyrite, Sierra Carrizo. Dacose. Described by Cross, 14th 
Ann., p. 165. Contains plagioclase and hornblende, in a groundmass of quartz and 
orthoclase. Analysis by Hillebrand, No. 1429. 
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F. Typical hypersthene andesite, San Francisco Mountains. Lassenose. Not 
described. Analysis by T. M. Chatard, record No. 270. 

G. Recent lava, 2 miles south of Mount Trumbull. Camptonose. Not described. 
Analysis by L. G. Eakins, record No. 1024. 

H. Tourmaline-bearing alkali granite, 5 miles northwest of Bisbee. Liparose. 
Contains microperthitic orthoclase, quartz, oligoclase, biotite, tourmaline, muscovite, 
apatite, zircon, and iron ore. P.R.C.1395. 

I. Granite porphyry, 3} miles north of Waco Junction, Bisbee quadrangle. SR. 7 
of alaskase. Contains quartz, orthoclase, oligoclase, biotite, muscovite, zircon, and 
iron ore. P. R. C. 1396. 

Rocks H and I are described by F. L. Ransome in P. P. 21. Analyses by George 
Steiger, record No. 2034. 
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The following rocks, from Mohave County, are described by F. C. Schrader in 
Bull. 397. Analyses by G. Steiger, record No. 2328. 

J. Minette, Champion mine, Cerbat district. Shoshonose. Contains andesine, 
biotite, augite, orthoclase, iron ores, and apatite, with some secondary chlorite. 

K. Trachyte, Goldroad mine. Omeose. Contains orthoclase, albite, quartz, iron 
ores, apatite, and zircon, with secondary serpentine, epidote, and sericite. 

L. Trachyte, Goldroad mine. Contains sanidine, biotite, chlorite, epidote, serpen- 
tine, and quartz. : 
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NEVADA. 
1. TONOPAH DISTRICT. 


Rocks A to F, inclusive, represent hornblende andesite and its various alterations. 
Collected by J. E. Spurr, and partly published in P, P. 42. Analyses by George 
Steiger, record No. 2067. 

A. Hornblende andesite, California-Tonopah shaft. Pantellerose. The freshest 
obtainable. Contains andesine, pseudomorphs of chlorite after hornblende, some 
quartz, pyrite, and apatite. 

B. Hornblende andesite, also relatively fresh. No.2 shaft. Kallerudose near pan- 
tellerose. Contains partly altered, striated feldspars, and pseudomorphs of quartz, 
pyrite, etc., after biotite and hornblende. The rock is partly altered to quartz and 
muscovite. 

C. Kaolinic alteration of the andesite, from a pit in the saddle between Halifax 
shaft and the Mizpah mine. Entirely altered to quartz, kaolin, and muscovite. 

D. The andesite, altered to chlorite and calcite; Mizpah shaft, 675 feet down. 
Contains chlorite, calcite, a little quartz, feldspar, sericite, hematite, zircon, and apatite. 

E. Hornblende andesite, partly altered to orthoclase (?), Mizpah Hill. Ferro- 
magnesian minerals completely decomposed. Some secondary quartz is present. 

F. The andesite altered to quartz and muscovite, Mizpah vein. Little more than 
quartz and muscovite can be made out. 


\ B Cc D. E F 

SiOz 58.47 | 60.45 | 71.14] 55.60 | 73.50 72.98 
Al2Oz 16.85 | 17.78 | 15.24] 16.70] 14.13 14. 66 
Fe203 2.04 5. 86 1.77 2.23 1.51 1.01 
FeO 3212 «25 26 3.51 26 16 
MgO. 3.84 1.55 .16 2. 60 21 33 
CaO 1,35 1.04 - 09 4,27 12 18 
Na2O 4. 30 3. 58 24 4. 08 24 none 
2 < 3.14 2.11 6.31 3.17 5.11 6. 03 
H20 at 105°....- . 1.10 2. 86 +85 - 88 1.07 97 
H20 above 105°... -| 3.59 2.93 2. 87 3. 06 2.81 2.95 
HO 8s esiosie acess 77 81 48 72 47 44 
CO es oioee 52 | none | none 2.76 | none none 
PaQjcetccmsiewe 35 - 28 +05 09 16 
BO ge siesta none | none 05 | none Te \ecsaetciccese 
tua nis MESURE WAGE lacianereisloe Keamiaimtnsic snkeaiclale| eeewtinagets [pesnd si yaya 02 | none (3 eee 
FeSz...... 49 2 0G sacs acsvesrally one oven aterecntets undet. 
MnO...... . 26 | undet. | undet. |undet. | undet. | undet. 
BaO.... ell 07 17 12 -19 | undet. 
nsfaad is Naentiaastene ia dokencnateornaie ls teed Hawt aotate oS 2 eee ees Pee eee eee 
100. 42 | 99.63 | 99.70} 99.98 | 99.91 99. 87 


SrO not looked for. 
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Rocks G to M were also collected by Spurr. Analyses L, M by W. F. Hillebrand, 
record No. 2087; the others by George Steiger, No. 2088. 

G. Early andesite, hanging wall of vein, 300-foot level, Mizpah mine. A more 
advanced stage of quartz-muscovite alteration than F. 

H. Extreme stage of alteration of andesite to quartz and muscovite, west drift, 
Mizpah vein. Quartz, with much muscovite. 

I. Augite-biotite andesite, Mizpah extension shaft. Contains phenocrysts of plagio- 
clase and augite, with some alteration to calcite and serpentine. 

J. Pyroxene-biotite andesite, completely decomposed. Montana-Tonopah shaft. 
Feldspars entirely altered to calcite, sericite, and quartz. Biotite and hornblende 
altered to chlorite, calcite, quartz, sericite, siderite, and pyrite. 

K. Biotite dacite, north side of Mount Brougher. Toscanose. Contains plagioclase, 
possibly orthoclase, biotite, and a glassy groundmass, 

L. Biotite andesite, Halifax shaft. Harzose. Contains plagioclase, biotite, augite, 
and magnetite. 

M. Biotite-pyroxene andesite, North Star shaft. Entirely altered. Feldspar 
altered to calcite. Pyrite, siderite, and rutile are present. 


2. GOLDFIELD DISTRICT. 


Rocks collected by F. L. Ransome, who supplies the petrographic data. Analyses 
by G. Steiger, record Nos. 2249, 2253, 2339. 

A. Altered rhyolite, east slope of Vindicator Mountain. Contains quartz, alunite, 
calcite, and sericite, with a small amount of undeterminable material. 

B. Pyroxene-hornblende andesite, first hill northwest of Vindicator Mountain. 
Tonalose, near yellowstonose. Contains labradorite, augite, orthorhombic pyroxene, 
hornblende, magnetite, and apatite, in a glassy base. 

C. Hornblende-pyroxene andesite, 2 miles northeast of Black Butte. Tonalose. 
Contains plagioclase, augite, enstatite or bronzite, hornblende, and magnetite, in a 
glassy groundmass. 

D. Hornblende-biotite andesite, 1 mile northeast of Black Butte. Améatose, near 
yellowstonose. Contains labradorite, hornblende, and biotite, in a glassy groundmass 
with specks of magnetite. 

E. Pyroxene-hornblende andesite, 1 mile northeast of Columbia Mountain. Tona- 
Jose. Contains labradorite, augite, hypersthene, magnetite, apatite, and glass. Traces 
of secondary calcite and chlorite. 
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Ik. Dacite, near summit of Diamond Peak. Harzose near tonalose. Contains pla- 
gioclase, hornblende, augite, biotite, quartz, apatite, magnetite, and glass. 

G. Altered dacite, Combination mine. Contains quartz, kaolin, sericite, pyrite 
and possibly alunite. 

H. Biotite dacite vitrophyre, 1 mile southwest of Black Cap Mountain. Amiatose. 
Contains labradorite, biotite, and quartz in a glassy base. 

I. Dacite, one-half mile northeast from summit of Columbia Mountain. Tonalose. 
Contains the same minerals as F. 

J. Mica dolerite, 2 miles east of Black Butte. Hessose. Contains anorthite, augite, 
biotite, olivine, magnetite, occasional hornblende, scanty apatite, and a little calcite. 
The olivine is serpentinized. 

K. Olivine dolerite, mesa above Rabbit Spring. Hessose. Contains anorthite and 
olivine in a groundmass of plagioclase, augite, olivine, magnetite, andapatite. Avery 
little hornblende is also present, with a trace of calcite. The olivine isserpentinized. 


Ee G. H I J. kK 
OF cece kt ledateiae din Bosom cerca aesisten SSS sfeiereie 59.99 | 59.95 | 48.59 48.20 
AlDOS yi sace twats Seeisioeiwea neceeiimawentens 16.14] 15.77) 17.80 21. 47 
POO 3 ecciccaiicnen ani nese sveamnwrnae ssa 4.42 3.34 8.70 5.89 
BG O's os srsicines cps crorsanstarnaions inaraamnisiagcte aa 13 2.34 93 2.20 
ME Ole crarzsicisis tiatemrnunciotd tsisiawictoere sw a 1.51 2.73 4,85 3. 33 
CAO seca oumich wtvny een acnemnieaimenessin 4.17 5.84 | 10.49 10. 60 
Na2O ievoccecive oveinceauate siemeeese sess 3. 04 3. 07 3. 06 3.10 
BESO oc aseiataiels cesbicl igang sci AEROS ORE 2.82 2. 52 1.70 1.33 
TOG 00 aig 2.5 ssc ciara nce siaisinnrateinwrnbets 3.35 95 -76 96 
H20 above 105° 4. 06 2.00 67 1.20 
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Rocks collected and described by F. L. Ransome. Analyses by G. Steiger, record 
No. 2272. 

A. Porphyritic rhyolite, southeast slope of Bush Peak. Contains quartz, orthoclase, 
plagioclase, mica, magnetite, and apatite. 

B. Rhyolitic glass, west slope of Burton Peak, near summit. Contains pheno- 
crysts of plagioclase, hornblende, and mica. 

C. Dacite, east slope of Black Peak. Contains plagioclase, orthoclase, quartz, mica, 
and magnetite, in a glassy groundmass. 

D. Quartz basalt, knob east of summit of Black Peak. Contains plagioclase, quartz, 
orthoclase, olivine, pyroxene, biotite, and magnetite. Olivine serpentinized. 

E. Leucite basalt, road to Indian Springs, 14 miles north of Rhyolite. Contains 
olivine, leucite, augite, apatite, and possibly a little nepheline. 


13 65 39 2.37 4.10 

20 - 06 - 66 2.69 9.37 

58 1.90 2.01 6.55 11. 62 

2.96 3.30 3. 89 3. 28 2.96 

4.65 4, 22 5.3] 3.33 1.30 

HeO at 105°...... 1.03 81 1.89 12, 1.91 

H20 above 105° 96 3. 78 1.16 1.38 3.94 

iO2- 18 25 1.53 95 1.46 

ZO BisaesSscsctssix aia: zines shayayabshe ata tanies in ache ire bchetdhsaislels ace sisutsiaiateasxie' alll aelz zisielats OW, mis recnicena| ce raccns, 02 

COz.. none} none} none 1.12 63 
PyO pe senna et aneeeveen Gerad Herta e omens 2 trace - 08 22 40 

MDO jxaascoms weseecactantes ce oe pgenmenena ve tesa tera -03 -06 04 10 12 

Ba Qierteneus sy 14 ceeeeie none - 03 15 0: 16 

ST Ota rei a uate do cg Senn te Pecan asain’ none 03 03 | undet. 4 


4. MISCELLANEOUS ROCKS. 


A. Rhyolite, south-southeast of McClellan Peak, Washoe. Mihalose. Contains 
feldspars, orthoclase predominating over plagioclase, quartz, mica, and hornblende. 

B. Dacite, spur northeast of McClellan Peak. Toscanose. More plagioclase than 
orthoclase, much mica, less hornblende, little quartz. 

Rocks A and B are described by Hague and Iddings in Bull. 17. Analyses by 
F. A. Gooch, records Nos. 119, 129. FeO not separately determined. 

C. Basalt, summit of Richmond Mountain, Eureka. Hessose. Red, porous. Con- 
tains augite, less hypersthene, feldspars, and magnetite, in a glassy base, with accessory 
olivine and quartz. Analysis by J. E. Whitfield, record No. 424. 

D. Andesitic perlite, south of Carbon Ridge, Eureka. Amiatose. Contains plagio- 
clase, hornblende, biotite, quartz, hypersthene, augite, magnetite, apatite, and zircon, 
with a glassy base. Analysis by W. H. Melville, record No. 1240. 

Rocks C and D are described by Hague and Iddings in Mon. XX. 

E. Dacite, west side of Silver Peak range, south of Emigrant Road. Lassenose- 
toscanose. Contains phenocrysts of plagioclase, sanidine, possibly quartz, aaa 
hornblende, augite, magnetite, and apatite. 

F. Spherulitic rhyolite, southeast of Red Mountain, Silver Peak range. Toscanose. 
Contains sanidine, quartz, biotite, titanite, magnetite, and zircon, in a spherulitic 
groundmass. Pa 

Analyses E and F by George Steiger, record No. 1887. Rocks E, F, collected by 
H.W. Turner. Described in P. P. 55. 
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iy B. CG. D. E. F. 


@ Loss on ignition. 


The following rocks, G to X, inclusive, were collected by J. E. Spurr, who furnishes 
the petrographic data. 

G. Olivine basalt, Crater, Silver Peak. Hessose. Analysis by George Steiger, 
record No. 1883. Contains plagioclase, olivine, and magnetite, in a groundmass of 
feldspar and olivine. 

H. Hornblende-pyroxene-biotite-quartz latite, Coyote Springs, north end of Pahute 
Range. Harzose. Analysis by W. F. Hillebrand, record No. 1881. Phenocrysts of 
hornblende, biotite, plagioclase, quartz, and magnetite, in a brown, glassy groundmass. 

I. Biotite-quartz monzonite, Cherry Creek, Egan Range. Amiatose. Analysis by 
H. W. Stokes, record No. 1882. Contains quartz, biotite, and plagioclase. 

J. Quartz-muscovite rock, Belmont. Described by Spurr in Amer. Jour. Sci., 4th 
ser., vol. 10, p. 358. Analysis by Stokes, No. 1882. Contains quartz and muscovite, 
with some calcite and orthoclase, and a little zircon. P. R. C. 1272. 

K. Hornblende-quartz andesite, Masons Butte, Walker River valley. <Andose. 
Described by Spurr, Jour. Geology, vol. 9, p. 593. Analysis by Stokes, record No. 
1882. Phenocrysts of feldspar, pale-green hornblende (partly altered to calcite, 
chlorite, and epidote), and quartz, in a groundmass of feldspar and hornblende, with 
quartz, pyrite, and siderite. 

L. Hornblende-biotite-quartz diorite, Masons Butte. Tonalose. Described by 
Spurr, as under K. Analysis by Stokes, No. 1882. Contains oligoclase, quartz, horn- 
blende, and biotite. 


G | I. J Kk L 
SiO sacs en aseiee cee seeedeases 47.09 | 62.97 | 67.60] 84.15] 53.37 60. 25 
AkbOs 18.40 | 15.52] 15.89 9.67 | 16.57 17.90 
Fe.03 2. 66 4.03 1.77 51 3. 84 3. 08 
ROO ie sian le ae Ue sss cle omeeiceuinteeteisee Resear Ron 5. 62 1.45 1,82 07 2.45 2.44 
IME O sec cs eadedm sins Aememne aaa eccdeeaetn neacrioos 7.06 2.07 96 04 5.79 2.44 
CaO scterame se reeednmence eevee Se ieee haleeaeoe 10.19 5.31 3.38 53 6. 30 5.57 
NApO exer nome nawminane ees eeenmaies tenes 2. 37 3.31 3.39 2.65 3. 40 4.29 
IK Ovcoarectorsa tele soameracianeulg eeedceceiais Snatemeisids sip ematants 1.34 3. 46 3.39 1.57 2.55 1.89 
SO 8b 105° 2 eis4)crcrys ceneiewinm eins sapere aitianatese cisinavaetenass - 66 - 66 23 21 39 20 
Fiz@ GOVE 1UR at daca uc soe semeas lecdinee sme gemarasts 2. 37 48 87 74 2. 23 1.24 
(OR eascesjossiz cisigaeceancd dinsisiaite pes bs be eee oe 1.19 67 -60 | trace . 86 65 
sein aseteReeS ERS TEAC. arse oa sparai|'s Siavirecaerdll og wedicine Semper 
osteo Sisiay none 1 none | none 1.61 none 
dead wierets 54 -18 19 | trace 25 
mucins aii OS;-|) LACKS |iejece scscasselle Seas ciceopal| Sietacainicee Jaicjeriorsiaie 
crates benirmed| samateeS undet. |......-- OZ a becdeieence| laatemces 
Sistoigiesa ov none -10 | trace} trace 08 06 
Saas SER undet. -02 | trace | trace | trace 07 
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sts Seah rae aeaNai abc sbars SiR raed desin Gee Lach ouayrad tanta cis Sis oes Syree iopaaess MEETS tale: |eax nescc}eqese ve |se aewems |ectaniecs 
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M. Biotite rhyolite, south end of Pine Nut Range. Lassenose. Described by Spurr, 
Jour. Geology, vol. 9, p. 599. Analysis by Stokes, record No. 1882. Contains quartz, 
orthoclase, and striated feldspars, in a microcrystalline groundmass. 

N. Siliceous granite, south end of Pine Nut Range. Liparose-toscanose. Descrip- 
tion by Spurr and analysis by Stokes as under M. Contains quartz, orthoclase, micro- 
cline, anorthoclase, albite, biotite, hornblende, and titanite. 

O. Tordrillite, Cactus Corral, Ralston Desert. Alaskose-lparose. Analysis by 
Steiger, record No. 1883. Consists mainly of quartz and orthoclase. 

P. Tordrillite, Tybo, Hot Creek Range. SR. 4 of alaskase. Analysis by Steiger, 
No. 1883. Contains orthoclase and quartz, with secondary sericite. 

Q. Siliceous rhyolite, west side of Quinn Canyon Range. Toscanose. Described 
by Spurr, Jour. Geology, vol. 9, p. 602. Analysis by Steiger, No. 1883. 

R. Biotite granite, west side of Quinn Canyon Range. Toscanose. Description 
by Spurr and analysis by Steiger as underQ. Contains essential quartz and orthoclase, 
with accessory hornblende, titanite, magnetite, and a little striated feldspar. 


M N ce) P; Q. R 

SiOss assngucetieveaasiots ta ware etna wares eo anosadenin 71.49 | 75.09] 75.70 | 77.84) 74.67 71. 48 
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MgO... 35 18 06 -11 | trace +95 
CaO... 1.54 91 -55 - 20 1.26 2. 60 
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FgO a BOV OO eo sesccc aa gpasernsinitineiescinieisnlacais Labinis eeicineinislage - 88 = 25 1.17 1.21 22 1.24 
MPO sia cctenceapseeseia eyes aecls Sd Sista Gees toms igisi via Mel se sSiatentons - 20 22 -02 | none 07 43 
eereeidininta fi Sue 2 Se fea a dine alagalaninaqa aes iOuIeS Seslemicleialese none -79 - 30 
04 - 06 09 
€ACE: | 2 s:22c 202 |oceseene 
-10 | trace none 

none | none 
none | none | undet. 
none | none 09 
99.73 | 100.35 | 100.11 


8. Biotite-hornblende-quartz latite, Bullionville, near Pioche. Amiatose. Analy- 
sis by W. F. Hillebrand, record No. 1881. Contains abundant quartz, plagioclase, 
biotite, hornblende, and magnetite, in a glassy groundmass. 

T. Biotite rhyolite, Meadow Creek Canyon. Liparose-toscanose. Analysis by 
Hillebrand, No. 1881. Contains quartz, orthoclase, some microcline, and a little 
biotite, in a glassy groundmass. 

U. Tordrillite, Meadow Creek Canyon. Liparose. Analysis by Hillebrand, No. 
1881. Contains quartz, orthoclase, and plagioclase, with accessory biotite, in a glassy 
groundmass. : 

V. Tordrillite, Sweetwater. Toscanose-liparose. Analysis by George Steiger, 
record No. 1883. Contains orthoclase and a little anorthoclase, in a feldspathic 
groundmass. 

W. Quartz-muscovite rock, Southern Klondike mine. Near SR. 1 of riesenase. 
Analysis by Hillebrand, No. 2087. Consists mainly of quartz and muscovite. 

X. Another sample like W. SR. 1 of dargase. Same analyst, number, and descrip- 
tion. 
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b 3.36 


2 Includes TiOg and P205. b Loss on ignition. 


CALIFORNIA. 


1. MOUNT SHASTA. 


Description of rocks furnished by J. 8. Diller, who also described A, B, and C in 
Bull. 150, pp. 221, 227. : 

A. Hornblende andesite, Black Butte, west base of Shasta. Yellowstonose. Con- 
tains plagioclase and hornblende in a microlitic groundmass. The latter carries 
hypersthene, magnetite, and amorphous matter. Analysis by W. H. Melville, record 
No. 1346. P.R.C. 84. 

B. Hypersthene andesite, older flow, west base of Shasta. Yellowstonose. Con- 
tains plagioclase, hypersthene, magnetite, and glass. Analysis by Melville, No. 1346. 
P. RB. C. 87. 

C. Hypersthene andesite, like B, same locality, later flow. Tonalose. Analysis 
by Melville, No. 1346. P. R. C. 87. 

D. Pyroxene andesite, late flow, eastern side of Shasta. Tonalose. Contains small 
crystals of plagioclase and hornblende in a dark groundmass. Thin section not 
examined. Analysis by H. N. Stokes, record No. 1532. P. R. C. 1415. 

E. Plagioclase basalt from near McCloud River, south of Mount Shasta. Hessose. A 
gray cellular rock. Thin section not examined. Analysis by Stokes, No. 1532. 
P.R. C. 1416. 

F. Andesite basalt, Delta, Shasta County. Beerbachose. Much plagioclase and a 
few hypersthene crystals in a groundmass chiefly of feldspar, pyroxene, magnetite, 
and trace of olivine. Analysis by Melville, No. 1346. P. R. C. 1417. 
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: 
| 99.23 | 99.79 | 99.96 | 100.35 | 100.66 | 100.42 


The following rocks are from Shasta County, but not within either the Mount Shasta 
or the Lassen Peak areas. Collected by J. 8. Diller, who furnishes the petrographic 
data. 

A. Dacite porphyry, east fork of Clear Creek, 9 miles above French Gulch. Las- 
senose. Contains conspicuous phenocrysts of plagioclase, a few of quartz, and smaller 
ones of biotite and pyroxene, in a groundmass of quartz and feldspar. Analysis by 
J. E. Whitfield, record No. 970. P. R. C. 1418. 

B. Dacite porphyry, Smiths Gulch, 6 miles up Clear Creek from French Gulch. 
Yellowstonose. Gontains phenocrysts of plagioclase, quartz, biotite, and hornblende, 
in a groundmass chiefly of quartz and feldspar. Analysis by Whitfield, No. 971. 
Also described by J. P. Iddings in Bull. 150, p. 233. P. R. C. 90. 

C. Diorite, from Ono. Yellowstonose. Not described. Analysis by T. M. Chatard, 
record No. 1107. 

D. Metarhyolite. The country rock near the Bully Hill mine. Rich in porphyritic 
quartz. 

E. Metabasalt. Country rock, wall of ore body, Bully Hill mine. Porphyritic 
quartz absent. 

Analyses D, E, by E. T. Allen, record No. 1981. The rocks are described by Diller 
in Bull. 213. 
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The sixteen following rocks, from mining districts in Shasta County, were collected 
by B. 8. Butler, who furnishes the munatelogieal data, All but six of them are tech- 
nically incomplete. 
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A. Granite porphyry, Bully Hill district. Contains quartz, orthoclase, plagioclase, 
iron ores, apatite, and sphene. Analysis by G. Steiger, record No. 2378. 

B, Altered granite porphyry, Bully Hill. Contains quartz, orthoclase, plagioclase, 
kaolin, and chlorite. Analysis by Chase Palmer, No. 2379. 

C. Granite porphyry, near Shasta King mine. Contains quartz, orthoclase, plagio- 
clase, iron ore, apatite, zircon, and sphene. Analysis by Steiger, No. 2378. 

D. Altered granite porphyry, near Shasta King mine. Contains quartz, orthoclase, 
plagioclase, chlorite, and epidote. Analysis by Palmer, No. 2379. 

E. Granite porphyry, Afterthought district. Contains quartz, orthoclase, plagio- 
clase, and iron ore. Analysis by Steiger, No. 2378. 

F. Granite porphyry, Little Backbone Mountain. Contains quartz, orthoclase, 
plagioclase, magnetite or ilmenite, apatite, and sphene. Analysis by R. C. Wells, 
No. 2380. 


99.85 


BaO, SrO, and SO; absent. 


G. Altered granite porphyry, between Mammoth and Summit mines. Contains 
quartz, orthoclase, plagioclase, chlorite, epidote, calcite, and sericite. Analysis by 
Wells, No. 2380. 

H. Altered granite porphyry, near Iron Mountain mine. Contains quartz, ortho- 
clase, plagioclase, chlorite, and epidote. Analysis by Palmer, No. 2379. 

I. Silicified granite porphyry, near Clipper mine. Contains quartz, feldspar, and 
sericite. Analysis by Palmer, No. 2379. : 

J. Monzonite, railroad cut near Spring Creek. Contains quartz, orthoclase, plagio- 
clase, hornblende, iron ore, and apatite. Analysis by Steiger, No. 2378. 

K. Inclusion in monzonite. Contains quartz, orthoclase, plagioclase, iron ore, 
chlorite, and epidote. Analysis by W. T. Schaller, No. 2377. 


SiO» 77.63 | 72.53) 76.47 | 71.48 62.77 
Al2O3 12.33 | 14.90} 13.90} 13.24 15. 04 
Fe203 1.57 18 94 4.60 
FeO 1.26 1.84 - 40 3. 30 1.92 
MgO 01 2. 56 1.74 1.42 2. 30 
CaO 41 23 -19 3.75 6.76 
Na2O. 3.88 63 4,76 3.84 2.60 
KO oe oiins sco 3.75 1.91 «65 44 . 08 
H20 at 105°... 29 +95 
EO above 105° 3.01 
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L. Diorite dike, near Minnesota mine. Contains quartz, orthoclase, plagioclase, 
hornblende, iron ore, chlorite, and epidote. Analysis by Schaller, No. 2377. 

M. Diorite porphyry, near Uncle Sam mine. Contains quartz, plagioclase, iron ore, 
chlorite, and epidote. Analysis by Schaller, No. 2377. 

N. Diorite dike, near Keswick. Contains hornblende, plagioclase, orthoclase, and 
iron ore. Analysis by Wells, No. 2380. 

O. Diabase, Butcher Creek. Contains plagioclase, orthoclase, pyroxene, horn- 
blende, and iron ore. Analysis by Wells, No. 2380. 

P. Feldspar-epidote rock, dike near Spread Eagle mine. Contains quartz, ortho- 
clase, plagioclase, biotite, epidote, sphene, apatite, and zircon. Analysis by Steiger, 
No. 2378. 


H20 at 105°. . fe eas . 7 4 c -84 


100.09 | 100.39 | 99.67 | 99.91 | 100.06 


In this group of analyses, A to P, when not otherwise stated, TiO, and P, O; were 
not separately determined. 


2, LASSEN PEAK REGION. 


Rocks collected by J. 8. Diller, who has furnished the petrographic data. Nearly 
all are from the area covered by the Lassen Peak atlas sheet of the United States 
Geological Survey. The quartz basalts have been described by Diller in Bull. 79, 
and partly in Am. Jour. Sci., 3d ser., vol. 33, p. 49. The analyses are so numerous 
that it seems best to divide them into subordinate groups. 


1. RHYOLITE. 


A. Rhyolite, a short distance northwest of Willow Lake, near the Geyser, Plumas 
County. Alaskose. A light-gray rock with occasional phenocrysts of quartz and 
feldspar in a granular groundmass of the same materials. Analysis by W. F. Hille- 
brand, record No. 414. P. R. C. 1419. 

B. Rhyolite, 2 milesnorthwest of Deer Creek Meadows, Tehama County. Tehamose. 
Shows many small crystals of quartz, feldspar, and biotite in a spherulitic groundmass. 
Analysis by Hillebrand, No. 415. P.R.C. 1420. 

C. Rhyolite, Slate Creek, west of Deer Creek Meadows. Tehamose. Composed 
wholly of spherulites, some of which include crystals of feldspar or biotite. Analysis 
by Hillebrand, No. 416. P. R. C. 1421. 2 

D. Rhyolite, summit of Mount Stover, Plumas County. Toscanose. Composed 
almost wholly of spherulites, with a few crystals of feldspar and hornblende. Analysis 
by Hillebrand, No. 417. P. R. C. 1422. 

E. Rhyolite, near Slate Creek, west of Deer Creek Meadows, Toscanose. A 
pearlite, composed chiefly of little glass balls, with a few spherulites, and crystals of 
feldspar and biotite. Analysis by Hillebrand, No. 418.. P. R. C. 1423. 
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F. Rhyolite, 1} miles northeast of Clipper Mills, on tramway to Rock Creek, Shasta 
County. Tehamose. A spherulitic rock containing a few microscopic particles of 
feldspar and hornblende. Analysis by Hillebrand, No. 678. P. R. (, 1424. 

G. Rhyolite tuff, divide between the west fork of Willards Creek and the stage road, 
in Lassen County. Elevation, 5,800 feet. Composed almost wholly of fine angular 
particles of clear glass. Analysis by George Steiger, record No. 1427. P. R. (. 1425. 

Materials for A to F dried at 110° previous to analysis. 


2. DACITES AND ANDESITES. 


A. Gray dacite, Lassen Peak. Lassenose. Contains hornblende, biotite, plagio- 
clase, quartz, scarce pyroxene, magnetite, apatite, and a glassy base. Analysis by 
T. M. Chatard, record No. 111. P. R.C. 82. 

B. Secretion in dacite, Lassen Peak. Composed chiefly of plagioclase and horn- 
blende. Analysis by Chatard, No. 110. P. R. C. 1426. 

C. Reddish dacite, Lassen Peak. Essentially like A. Analysis by Chatard, No. 
110. P.R. OC. 1427. 

D. Dacite, near the timber line, west base of Lassen Peak. Lassenose. Small 
phenocrysts of plagioclase and hornblende, with a few of quartz, in a reddish-gray 
groundmass containing much amorphous matter. Analysis by W. F. Hillebrand, 
record No. 668.,. P. R. C. 1428. 

E. Secretion in D. Hessose. Composed essentially of plagioclase and hornblende. 
Analysis by Hillebrand, No. 669. P. R. C. 1429. 

Rocks A, (, D, and E described by Diller in Bull. 150, p. 217. 


100.19 | 99.88 | 100.27 | 100. ow 100. 07 
| 
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F. Dacite, east end of Chaos, northwest base of Lassen Peak. Lassenose. The 
youngest dacite of the region. Contains quartz, feldspar, biotite, and hornblende, 
embedded in a clear pumiceous glass. Analysis by W. F. Hillebrand, record No. 
670. Described by Diller in Bull. 150, p. 218. P. R. C. 1430. 

G. Secretion in F. Hessose. Consists chiefly of plagioclase and hornblende, with 
some olivine and clear glass. Analysis by Hillebrand, No. 671. P. R. C. 1431. 

H. Dacite (?), west side of old crater rim near the Thumb, at the head of Mill Creek, 
Shasta County. Yellowstonose. Shows phenocrysts of hornblende, plagioclase, and 
pyroxene, and apparently of quartz, in a gray, microlitic groundmass. Analysis by 
Hillebrand, No. 674. P.R. C. 1432. 

I. Streaked dacite, falls of south fork of Bear Creek, Shasta County. Lassenose. 
Contains plagioclase with a little sanidine, hornblende, quartz, magnetite, some 
pyroxene inclusions, and glass base. Analysis by R. B. Riggs, record No. 524. 
P.R.C. 80. Described by Diller in Bull. 150, p. 213. ' 

J. Dacite tuff, Rice’s quarry, 6 miles southeast of Paskenta, Tehama County. Clear 
glass, with fragments of quartz, feldspar, and hornblende. Analysis by George Steiger, 
record No. 1427. P. R. C. 1433. 

J 2. Another sample of J. Analysis by E. T. Allen, record No. 2020. See Diller, 
Am. Jour. Sci., 4th ser., vol. 15, p. 360. P. R. C. 1434. 
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K. Pyroxene andesite, west end of Butte Mountain, Plumas County. Hessose. 
Prominent phenocrysts of pyroxene and minute ones of plagioclase, in a dark ground- 
mass containing much globulitic matter. Analysis by W. F. Hillebrand, record 
No. 411. P. R. C. 1435. 

L. Pyroxene andesite, south base of Burney Butte, Shasta County. Tonalose. 
Numerous small phenocrysts of plagioclase and a few of pyroxene, in a gray ground- 
mass containing much amorphous matter. Analysis by R. B. Riggs, record No. 684. 
P. RB. C. 1436. 

M. Hornblende andesite, Tuscan Buttes, 7 miles east of Red Bluff. Tonalose. A few 
small phenocrysts or fragments of hornblende, in a groundmass consisting mainly of 
plagioclaseand gray microlitic matter. Analysis by Hillebrand, No. 412. P.R.C. 1437. 

N. Hornblende andesite, near Buntingville, Lassen County. Lassenose. A few 
phenocrysts of hornblende, in a groundmass consisting mainly of small feldspars. 
Analysis by T. M. Chatard, record No. 413. P. R. C. 1438. 

O. Hornblende andesite, northwest summit, head of Burney Creek, Shasta County. 
Tonalose. Inconspicuous plagioclase and, rarely, olivine, in a groundmass of 
plagioclase and pyroxene. Numerous dark spots are due to altered hornblende. 
Analysis by Riggs, No. 683. P. R. ©. 1439. 

Rocks in this group dried at 105° before analysis. 
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Kk L M. N oO 
67.89 60. 04 
17.29 17. 43 

2.39 5.39 
21 - 53 
66 3. 51 
3.01 6.65 
5.11 4.15 
1.69 1.24 
1.34 - 90 
21 49 
12 04 
12 - 08 

04 (?) 
- 03 04 
: eee trace 
Pucege trace 
100.11 | 100. 49 


P. Hypersthene andesite, 1 mile west of summit on Bidwell’s road, Butte County. 
Andose. Richin small phenocrysts of plagioclase and pyroxene, mostly hypersthene, 
in agroundmass of the same minerals, with magnetite, and probably some amorphous 
matter. Analysis by W. F. Hillebrand, record No. 410. P. R. C. 1440. 

Q. Hypersthene andesite, old crater at head of Mill Creek. Andose. Contains 
small phenocrysts of plagioclase and hypersthene, in a groundmass of plagioclase, 
pyroxene, magnetite, etc. Some greenish pseudomorphs suggest former olivine. 
Analysis by T. M. Chatard, record No. 409. P. R. C. 1441. 

R. Hypersthene andesite, 2 miles south of Suppans Mountain, Tehama County. 
Tonalose. Abundant plagioclase and hypersthene, with traces of hornblende, in a 
microlitic groundmass. Analysis by Hillebrand, No. 672. P. R. C. 1442. 

S. Secretion in R. Bandose. Composed chiefly of plagioclase and hypersthene, 
with some quartz and amorphous matter. Analysis by Hillebrand, No. 673. 
P. R. C. 1443. 

T. Hypersthene andesite, west base of Suppans Mountain, near Lassen Peak, Tehama 
County. Tonalose: Contains numerous microscopic crystals of plagioclase and 
hypersthene, in a microlitic groundmass. Analysis by Hillebrand, No. 676. 
P. RB. C. 1444. 

Rocks dried at 100° to 110° before analysis. 


P Q R. s T 
55.20 | 57.11} 63.47 | 57.04 58. 08 
18.68 | 17.78 | 16.75) 19.11 18. 37 

3.14 3.54 2.15 4. 37 2.92 

4.42.) 2.74 2.75 2. 48 3. 38 

4.59 3. 41 3.04 3.94 3.35 

8. 02 7.21 5.72 7.34 7.05 

3. 66 3.81 3.94 3. 48 3. 66 

1.01 1.86 1. 62 1.16 1.33 

-d1 - 98 -55 1.09 1.09 
-92 95 37 47 ~44 
124 . 26 -13 08 -16 

14 - 33 09 12 13 

02 | trace? 04 02 02 

03 03 04! trace? 03 
none |........ trace | trace trace 
100. 58 | 100.01 | 100. 66 | 100. 7 100. 01 


142 ANALYSES OF ROCKS AND MINERALS, 1880-1908. 


U. Hypersthene andesite, 1 mile southwest of Thumb, head of Bailey Creek, near 
Lassen Peak. Tonalose. Abundant but inconspicuous plagioclase and hypersthene, 
in a microlitic groundmass containing many small crystals of plagioclase. Analysis 
by W. F. Hillebrand, record No. 675. BP. R. C. 1445. 

V. Hypersthene andesite, west summit of Crater Peak, Shasta County. Yellow- 
stonose. Microphenocrysts of feldspar and hypersthene in a groundmass consisting 
largely of the same minerals, with some amorphous matter. Analysis by Hille- 
brand, No. 679. P. R. C. 1446. ; 

W. Hypersthene andesite, north slope of Crater Peak. Tonalose. Phenocrysts of 
plagioclase and hypersthene in a groundmass containing much dark amorphous 
matter. Analysis by Hillebrand, No. 680. P. R. C. 1447. 

X. Secretion in W. Hessose. Composed chiefly of plagioclase, hypersthene, and 
a globulitic base. Analysis by Hillebrand, No. 681. P. R. C. 1448. 

Y. Andesitic tuff, Stillwater Creek, 8 miles northeast of Redding. Contains pla- 
gioclase, hornblende, rare hypersthene, magnetite, and glass. Fragments of andesite 
are inclosed. Analysis by W. H. Melville, record No. 1346. Described by Diller 
in Bull. 150, p. 211. P. R.C. 79. 

Rocks dried at 100° to 110° before analysis. 


100. 07 | 100. 28 | 100.00 | 100.09 | 100. 23 


3. BASALTS. 


The quartz basalts are described by Diller in Bull. 79. That from Mitylene was 
analyzed for comparison with the Cinder Cone series. 

A. Quartz basalt, Cinder Cone, 10 miles northeast of Lassen Peak. Andose. Con- 
tains plagioclase, pyroxene (mostly hypersthene), olivine, quartz, and much unindi- 
vidualized base; the latter about 25 percent. Magnetite is also present; augite occurs 
sparingly. Analysis by W. F. Hillebrand, record No. 407. P. R. G. 101. Also 
described in Bull. 150, p. 252. 

B. Volcanic bomb from quartz basalt, Cinder Cone. Andose. Analysis by Hille- 
brand, No. 665. P. R. C. 1449. ‘ 

C. Lapilli from quartz basalt, Cinder Cone. Andose. Analysis by Hillebrand, 
No. 667. P.R.C.96. Also described in Bull. 150, p. 249 and 791. 

D. Volcanic sand, one-half mile northeast of Cinder Cone. Andose. Analysis by 
Hillebrand, No. 663. P. R. C. 792. 

E. White pumiceous inclosure from quartz basalt, Cinder Cone. Alsbachose. 
Analysis by Hillebrand, No. 664. Mainly glass. P. R. GC. 793. 

Rocks dried at 100° to 110° before analysis. 
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\ Bs fe ae BD; E 
- — - 
57. 25 56.70 | 56.53 | 55.93 79. 49 
16.45 | 15.75 | 17.50} 17.34 11. 60 
1.67 1.29 1.35 1.50 33 
4.72 5, 32 5.03 5. 20 49 
6.74 7.16 5.94 7.29 09 


40 30 27 26 68 

20 20 15 | undet. | undet. 

Sao trace | trace |........]...--... 

10 19 -12 | undet. none 
trace | trace | trace? (? ?) 
03 -03 | trace ? 3 
none | trace | trace . ?) ? 


100. 38 | 100.18 | 100. 56 | 100.23 99. 88 


F. Quartz basalt, one-half mile south of Cinder Cone, on border of lava field. Camp- 
tonose. Analysis by Hillebrand, No. 666. P. R. C. 794. 

G. Quartz basalt, west end of Lake Bidwell, on border of Cinder Cone lava field. 
Andose. Contains a few grains of quartz, much olivine and plagioclase, less pyroxene, 
and a globulitic base. Analysis by Hillebrand, No. 661. P. R. C. 795. 

H. Quartz basalt, Silver Lake, near Lassen Peak. Andose. Contains occasional 
grains of quartz, much feldspar and olivine, less pyroxene, and a brownish base. 
Analysis by Hillebrand, No. 662. P. R. C. 790. 

I. Quartz basalt, resting on dacite, near west base of Lassen Peak. Bandose. 
Analysis by Hillebrand, No. 677. P.R. C. 796. 

J. Quartz basalt, island of Mitylene, coast of Asia Minor. Tonalose. Analysis for 
comparison with the Cinder Cone series, by T. M. Chatard, record No. 845. 

Rocks F to I dried at 100° to 110° before analysis. 


- 86 . 69 1.43 
undet. 48 77 
undet. 14 15 
ecereialstns trace | trace? 
undet. -ll 16 

? a) ee 

- 04 07 
@ trace |....-... 
2. 32 


100. 78 | 100.10 | 100.39 


K. Recent basalt, Pit River. Rich in feldspar and augite, poor in olivine. Par- 
tial analysis by F. W. Clarke, record No. 109. 

L. Basalt, 1 mile southeast of Paynes Creek, on the road from Red Bluff to Lassen 
Peak. Auvergnose. A normal basalt, rather rich in olivine. Analysis by T. M. 
Chatard, record No. 405. P. R. ©. 1242. 

M. Basalt, summit of Inskip Crater, 25 miles east of Red Bluff. Auvergnose. 
Mainly feldspar and augite, with a few phenocrysts of olivine. Analysis by Hille- 
brand and Chatard, record No. 406. P. R. C. 1450. 
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N. Basalt from the cone at south base of Burney Butte, Shasta County. Andose. 
Composed of plagioclase and augite, with some olivine and a globulitic base. Analysis 
by R. B. Riggs, record No. 685. P. R. C. 1451. : 

O. Basalt, near east end of rim of Crater Peak, Shasta County. Hessose. Contains 
plagioclase and pyroxene, some of the latter being hypersthene with a trace of olivine. 
Analysis by R. B. Riggs, record No. 682. P. R. C. 1452. 

P. Hornblende basalt, Kosk Creek near its mouth, by the great bend of Pit River, 
Shasta County. Auvergnose. Contains abundant phenocrysts of hornblende, with 
a few of plagioclase, pyroxene, and olivine, in a groundmass of plagioclase, augite, and 
magnetite. The hornblendes are deeply corroded, and some have disappeared, leav- 
ing groups of magnetite grains to mark their former presence. Analysis by L. G. 
Eakins, record No. 1022. Described by Diller in Am. Geologist, vol. 19, p. 253. P. 
R. C. 1453. 

Rocks dried at 105° to 110° before analysis, except in the case of the rock marked L. 


3. PLUMAS COUNTY. 


Other rocks from this county are described under the heading of the Lassen Peak 
area. The following rocks, with two exceptions, were collected by H. W. Turner, 
who supplies the descriptions: 

A. Granite, dike in serpentine, south slope of Grizzly Hill. Near alaskose. De- 
scribed by Turner in Am. Geologist, vol. 17, p. 375. Contains quartz, albite, and 
muscovite. Analysis by H. N. Stokes, record No. 1562. P. R. C. 757. 

B. Metarhyolite, near Tower Rock, Grizzly Mountains. Toscanose. Described by 
Turner in 14th Ann., p. 441. Contains porphyritic quartz, feldspar, and pyrite, ina 
fine groundmass. Analysis by W. F. Hillebrand, record No. 1273. P. R. ©. 741. 

C. Dacite, near Greenville. Yukonose. Collected by Diller, who finds pheno- 
crysts of quartz in a groundmass chiefly of quartz and feldspar. Analysis by Hille- 
brand, record No. 1458. P. R. C. 1454. 

D. Granodiorite, southwest base of Mount Ingalls. Yellowstonose. Description 
supplied by Turner. Contains plagioclase, quartz, orthoclase, brown mica, green 
hornblende, iron oxide, and a little apatite, sphene, and epidote. Analysis by Hille- 
brand, record No. 1456. P. R. C. 727. 

E. Granodiorite, Spanish Peak. Tonalose. Description supplied by Turner. 
Contains plagioclase, quartz, orthoclase, biotite, hornblende, iron ore, and apatite; 
also abundant secondary epidote and chlorite. Analysis by Stokes, record No. 1562. 
P. R. C. 756. 
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F. Rhyolite, 34 miles southwest of Grizzly Peak. Toscanose. Description fur- 
nished by Turner. Contains sanidine, with less quartz and biotite, in a glassy ground- 
mass. Analysis by Hillebrand, record No. 1461. P. R. C. 776. 

G. Hornblende andesite, 4 miles from Pilot Peak. Tonalose. Described by Tur- 
ner in 14th Ann., p. 441. Contains plagioclase and hornblende in a groundmass carry- 
ing grains of magnetite. Analysis by Hillebrand, record No. 1432. P. R. C. 716. 

H. Hornblende-pyroxene andesite, southwest base of Mount Ingalls. Tonalose. 
Description supplied by Turner. Contains plagioclase, rhombic pyroxene, augite, 
brown hornblende, and magnetite, with much glass in the groundmass. Analysis by 
Hillebrand, record No. 1456. P. R. C. 728. 

I. Hypersthene andesite, Franklin Hill. Hessose. Description supplied by Tur- 
ner. Contains plagioclase, rhombic pyroxene, augite, and magnetite. Probably no 
glass. Analysis by Hillebrand, record No. 1548. P.R. C. 754. 
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J. Dolerite, Mount Ingalls. Hessose. Described by Turner in 14th Ann., p. 441. 
Contains plagioclase, augite, hypersthene, magnetite, and a few olivines. Analysis 
by W. F. Hillebrand, record No. 1273. P. R. C. 739. 

K. Dolerite, Mount Ingalls. Hessose. Also in 14th Ann., p. 441. Like J, but 
with scarcely any olivine. Analysis by Hillebrand, record No. 1432. P. R. C. 740. 

L. Basalt, 4 miles southeast of Mount Ingalls. Andose. Alsoin 14th Ann., p. 441. 
Contains plagioclase, olivine, augite, and magnetite. Analysis by Hillebrand, record 
No. 1273. 

M. Olivine basalt, 14 miles from Franklin Hill. Hessose. Contains plagioclase, 
augite, partly altered olivine, magnetite, and probably some glass. Description sup- 
plied by Turner. Analysis by George Steiger, record No. 1596. P. R. C: 755. 

N. Serpentine, Greenville. Described by Diller in Bull. 150, p. 372. Besides ser- 
pentine, the rock contains some magnetite and less chromite, with remnants of the 
pyroxene from which the serpentine was in great part derived. Analysis by W. H. 
Melville, record No. 1346. P. R. C. 145. 


4. BUTTE COUNTY. 


Rocks from this county are also to be found under the heading of the Lassen Peak 
region. The following rocks were collected by H. W. Turner, to whom the petrographic 
data are due. Analyses, with two exceptions, by W. F. Hillebrand, record Nos. 1482, 
1456, 1461, and 1548. Analysis G is by H. N. Stokes, record No. 1562. 

A. Granodiorite, north side of south fork of Feather River, opposite Enterprise. 
Lassenose. Described in 14th Ann., p. 441. Contains plagioclase, potash feldspar, 
quartz, hornblende, brown mica, and accessory minerals. The ferromagnesian 
minerals are largely altered to chlorite. P. R. C. 720. 

B. Granodiorite, 2 miles east of Bangor. Tonalose. Composition like A. The 
mica is largely altered to chlorite. See 14th Ann., p. 441. P.R.C.717. 

C. Diorite, South Honcut Creek. Beerbachose. Description supplied by Turner. 
Contains feldspar, probably all plagioclase, brown hornblende, and a little chlorite. 
P. R. ©. 775. 

D. Quartz diorite, 4.6 miles south of Table Mountain, on ridge between Butte and 
Plumas counties. Camptonose. Described in 17th Ann., pt. 1, p. 521. Contains 
hornblende, feldspar, quartz, rutile, and a little secondary chlorite and epidote. 
P. ay C. 758. 

E. Amphibole, separated from E. Analysis by William Valentine, record No. 1723. 


(1,0, determination by Hillebrand. 
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F. Meta-andesite tuff. Described in 14th Ann., p. 441. Contains plagioclase, 
augite, epidote, chlorite, and secondary hornblende. P. R. (. 719. 

G. Uralite diorite, 1 mile southeast of Forbestown. Ornose. Described in 17th 
Ann., pt. 1, p. 521. Contains plagioclase, hornblende, and magnetite. P.R.(.751. 

H. Basalt, Oroville, Table Mountain. Camptonose. Described in 14th Ann., 
p. 441. Contains plagioclase, olivine, augite, and magnetite. P.R. (. 718. 

I. Altered peridotite, 5 miles northeast of Strawberry Valley. Largely serpentine, 
with olivine, hornblende, magnetite, and calcite or dolomite. P.R. C. 742. 


100. 02 | 100. 38 | 99.81 | 100.18 


a Includes possible TiO. 
5. SIERRA COUNTY. 


Rocks collected and described by H. W. Turner. See paper in 17th Ann., pt. 1, p. 
521. Additional details supplied by Turner are given here. Analyses A to II by 
W. F. Hillebrand, record Nos. 1456 and 1548. Analysis I by H. N. Stokes, record No. 
1514. 
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A. Granulite (aplite), Yuba Gap, road east of Sierra Buttes. Toscanose. Contains 
orthoclase, microcline, quartz, plagioclase, some shreds of greenish mica, and a little 
iron ore, chlorite, and apatite. P. R. C. 730. . 

B. Granulite (aplite), dike east of Milton. Toscanose. Contains orthoclase, quartz, 
plagioclase, a little microcline, brown mica, and iron ore. P. R. C. 734. 

(. Biotite-quartz monzonite, Indian Valley. Lassenose. Contains plagioclase, 
orthoclase, quartz, brown mica, apatite, and iron ore. P. R. C. 737. 

D. Quartz diorite porphyry, dike in Indian Valley granite. Yellowstonose. Con- 
tains plagioclase, hornblende, biotite, and quartz. P. R. C. 738. 

E. Quartz-mica diorite, large area east of Milton. Harzose. Contains plagioclase, 
a turbid feldspar which is apparently not orthoclase, quartz, green hornblende, brown 
mica, iron ore, and apatite. P.R. C. 732. 
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F. Diabase porphyry, dike east of Milton. Camptonose. Contains labradorite and 
other plagioclase, augite, and hornblende, the last mineral being perhaps secondary, 
P.R. C. 733. 

G. Hypersthene andesite, point northeast of Goodyears Bar. Yellowstonose. Con- 
tains plagioclase and rhombic pyroxene, a little augite, and scales which seem to 
represent former biotite, now replaced by magnetite. P. R. G. 731. 

H. Hornblende-pyroxene andesite, dike southeast of Poker Flat. Tonalose. Con- 
tains plagioclase, augite, hornblende, magnetite, some glass, and occasional quartz. 
P.R. C. 736. 

I. Quartz-bearing andesite, northwest of Downieville. Tonalose. Contains 
plagioclase, augite, enstatite, magnetite, occasional quartz, and probably glass. 
P. R. C. 753. 
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6. NEVADA CITY AND GRASS VALLEY. 


Rocks of a mining district in Nevada County, described by Lindgren in 17th Ann., 
pt. 2, p. 1. 2 

A. Granodiorite, 1 mile southeast of Nevada City. Yellowstonose. Contains horn- 
blende, biotite, quartz, plagioclase, orthoclase, magnetite, apatite, sphene, and pyrite. 
Analysis by W. F. Hillebrand, record No. 1478. P. R. ©. 1521. 

B. Granodiorite, Kate Hayes Hill, Grass Valley. Harzose. Contains plagioclase, 
orthoclase, quartz, hornblende, pyrite, magnetite, apatite, sphene, and zircon. 
Analysis by Hillebrand, No. 1478. 

C. Hornblende porphyrite, Nevada City. Tonalose. Contains feldspar, horn- 
blende, quartz, epidote, sericite, and biotite. Analysis by H. N. Stokes, record No. 
1531. 

D. Quartz porphyrite, New Ophir claim, Grass Valley. Tonalose. Contains 
plagioclase, quartz, uralite, epidote, and augite, and hornblende altered into chlorite. 
Analysis by Stokes, No. 1531. 

E. Diabase, near Maryland mine, Grass Valley. Ornose. Contains feldspar, augite, 
hornblende, ilmenite, pyrrhotite, pyrite, and some chlorite. Analysis by Stokes, 
No. 1522. 

F. Diabase, Grass Valley. Bandose. Contains feldspar, pyroxene, hornblende, 
ilmenite, pyrrhotite, pyrite, and chlorite, and probably a little quartz. Analysis by 
Stokes, No. 1522. 
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G. Wall rock, Federal Loan mine. A siliceous argillite, of sedimentary origin. 
Contains quartz, feldspar, biotite, pyrrhotite, and a little calcite. Analysis by Hille- 
brand, No. 1478. 

H. Altered wall rock, Providence mine. Derived from granodiorite. Analysis by 
Hillebrand, No. 1478. 

I. Altered wall rock, Providence mine, back vein. Derived from granodiorite and 
schist. Analysis by Hillebrand, No. 1478. 

J. Altered wall rock, North Star mine. Derived from uralite diabase. Contains 
quartz, sericite, calcite, pyrite, and sphene. Analysis by Hillebrand, No. 1478. 

K. Altered country rock, Idaho mine. Derived from serpentine. Analysis by 
Hillebrand, No. 1478. 
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L. Bleached country rock, next to vein, Osborne Hill mine. Derived from sand- 
stone. Analysis by George Steiger, record No. 1541. 

M. Altered wall rock, Empire mine. Derived from granodiorite. Analysis by 
Steiger, No. 1541. Sp. gr., 2.782, 20°. 

N. Altered wall rock, Ebaugh tunnel. Derived from granodiorite. Mainly quartz 
and sericite, with pyrite, apatite, sphene, and carbonates. Analysis by Steiger, No. 
1541. Sp. er., 2.747, 20°. 

O. Altered wall rock, Federal Loan mine. Derived from siliceous argillite. Anal- 
ysis by Steiger, No. 1541. 
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7. PLACER COUNTY. 


First, a series of rocks from the Ophir mining district, described by Lindgren in 14th 
Ann., p. 249. Analyses by W. F. Hillebrand, record Nos. 1419, 1433, 1434. 

A. Granodiorite, quarries at Lincoln, 8 miles west of Ophir. Tonalose. Contains 
feldspars, quartz, biotite, and hornblende. P. R. C. 1526. 

B. Pyritiferous amphibolite, Conrad tunnel. Partly altered. Contains pyrite, 
hornblende, magnetite, feldspars, quartz, epidote, chlorite, a few scales of mica, rutile, 
and carbonates. Sp. gr., 2.901, 23° 

C. Dike rock, near camptonite, Casey’s tunnel, Flat Ledge, Duncan Hill. Placerose. 
Contains hornblende, feldspars, pyrite, and apatite, with secondary epidote and 
quartz. 
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D. Altered wall rock, Mina Rica vein. Sp. gr., 2.979, 20°. 

E. Altered wall rock, Plantz vein. These rocks, D and E, contain quartz, musco- 
vite, a little chlorite, pyrite, and sphene, with carbonates of calcium, magnesium, 
and iron. 
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Second, rocks from other localities in Placer County. Studied also by Lindgren, 
who furnishes the petrographic data. Analysis A by W. H. Melville, record No. 1346; 
B, C, D, and E by W. F. Hillebrand, record No. 1419. 

A. Granite, Rocklin. Lassenose. A normal granite, containing quartz, orthoclase, 
plagioclase, biotite, muscovite, magnetite, apatite, and zircon, with some secondary 
chlorite and epidote derived from the biotite. Described by Lindgren in Bull. 150, 
p.170. P.R.C. 66. 

B. Granodiorite, Donner Pass. Tonalose. Contains plagioclase, orthoclase, quartz, 
hornblende, biotite, and sphene. P. R. C. 1525. 

* C. Gabbro, 2 miles south of Emigrant Gap, on road to Onion Valley. Andose. 
Contains biotite, hypersthene, diallage, plagioclase, and orthoclase. P. R. C. 1523. 

D. Gabbro, same locality as C. Vaalose. Contains hypersthene, diallage, plagio- 
clase, and orthoclase. P. R. C. 1524. 

E. Quartz diorite, southeast spur of English Mountain. /Placerose. Contains 
“basic” plagioclase, augite, and quartz. P. R. C. 1522. 
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A. Granitite, Placerville canal, one-third mile north of Ditch Camp No. 7. Alas- 
kose. Collected by W. Lindgren, who reports it as containing biotite, orthoclase, 
plagioclase, and quartz. Analysis by George Steiger, record No. 1591. P. R. C. 1527. 

B. Granodiorite, 2 miles south of Silver Lake Hotel. Amiatose. Collected by 
Lindgren, who reports it as containing hornblende, biotite, plagioclase, and quartz. 
Analysis by Steiger, No. 1591. Analyses A and B are published by Lindgren in Am. 
Jour. Sci., 4th ser., vol. 3, p. 306. P. R. C. 1528. 

C. Porphyrite, 1 mile southwest of Latrobe. Dacose. Published by Turner in 
17th Ann., pt. 1, p. 521. Contains abundant plagioclase, less augite, calcite or dolo- 
mite, iron disulphide, a little chlorite, and secondary greenish mica. Analysis by W. 
F. Hillebrand, record No. 1432. P. R. C. 721. 


9, AMADOR COUNTY. 


Rocks collected by H. W. Turner, and analyses published in 14th Ann., p. 441, and 
17th Ann., pt. 1, p. 521. Additional data supplied by Turner. Analyses by W. F. 
Hillebrand, record Nos. 1432, 1456, and 1597. 

A. Rhyolite, south point of Buena Vista Peak. Magdeburgose. Contains sanidine, 
quartz, and biotite in a glassy groundmass. P. R. C. 729. 

B. Quartz monzonite, north fork of Mokelumne River. Amiatose. Contains plagio- 
clase, microcline, quartz, abundant biotite, iron ore, sphene, apatite, and perhaps 
tutile. P.R.C.770. 

C. Quartz monzonite, north fork of the Mokelumne River. Toscanose. Like B. 
P. R. C. 765. 

D. Quartz porphyrite schist, 24 miles southeast of Buena Vista Peak. Tehamose. 
Contains porphyritic quartz and hornblende, also calcite and other carbonates. See 
14th Ann. P. R. C. 723. 

E. Quartz diorite gneiss, north fork of Mokelumne River. Tonalose. Contains 
plagioclase, hornblende, quartz, brown mica, accessory biotite, and iron oxide. 
P.R. C. 764. 

F. Diorite porphyry, north fork of Mokelumne River. Andose. Contains plagio- 
clase, brown hornblende, epidote, and a little sulphide of iron and chlorite. P. R. 
C. 769. 


IGNEOUS AND CRYSTALLINE ROCKS. 153 


G. Diorite, north fork of Mokelumne River. Amadorose. Contains quartz, feldspar, 
biotite, sphene, epidote, and secondary chlorite. P.R.C. 771. 

H. Diorite, north fork of Mokelumne River. Andose. Contains plagioclase, 
quartz, hornblende, biotite, apatite, iron ore, epidote, and chlorite. P. R. C. 772. 

I. Plagioclase gneiss, north fork of Mokelumne River. Hessose-andose. Contains 
plagioclase, hornblende, biotite, and apatite. P.R.C. 768. 

J. Plagioclase gneiss, north fork of Mokelumne River. Bandose. Contains plagio- 
clase, hornblende, brown mica, apatite, epidote, and grains of iron ore. P. R. C. 767. 


G H, I. J 

SO So dicteccienciseareratctdigtinnstens sed nidia sree aie. givisle esis ee taurus aR Sem ERS 69.66 | 55.86 | 52.21 46. 63 
ANIO 9. on steu ce sew crs en cmee eee seals oe sis be wie alate peretrendiaie era ermorsereicinicions 17.57 | 19.30] 18.79 19. 47 
BOs scone. centscase ve vvdeaeis isemsaa ree reese seeieewwieeseeeideeeses ays 21 91 2.71 3. 26 
POO oy canes tetinteds oe ace muiein Boils Bewehad geet ie EERE CRESS Says 1.04 4.78 5.30 6. 63 
MO a sisscs,ceses arn csesedvicie ian ersiesnis ie tie etoile eaieiiarnas Sex sie ae ee SR SRC REE 58 2.94 5.11 5.37 
CAO ied or cept areas Sac eee Steeaea ieee arnis au aaeeeecineeileeREearEe 4.54 7.31 8.01 9.15 
INDO sci smer an ienntinka sora cat me mamsm ee ani wpablemiecameiais tion seen 4.91 3.52 3.31 3.19 
KO eoeieces shar anaes a rocaciee Sate eaamacEeeeeadeeenenscaoeeeeced adae etek 71 1.52 1.60 1.55 
Fs: at W108 ooo cectcicrais cd ranaalncumetiun sstecins scuwzarkmamia nese tes aeratis -05 19 -12 -10 
sO BbOVe 110%: 2x vases cesacigh vista cre ctesd aslo gatelsieial pdiamiiesinmainaee aes Bee - 50 1.23 1.35 1.61 
PIO 9 ras sen eseer neon = seaee augers mee odeise ce macnn nhclsetescaisiemts +21 1.20 1.16 1.82 
20,-- gewntd Sine gael piowenre! 03 -38 . 36 - 66 
VO oasis ch cic cio rgeernde paenca Gag hac aE s Skee ceeeeeeretarades se teeweced| seladzcieg le ovaude!s 02 
INT OES oS rapes 2yanSsoeciin Gerssethevs desscieeieis wieid na teactsl tie ede Goes Cina G Bie MeL RS MEM NS ee none} trace | trace 02 
MUO oss Bot oeae ei Si Raid ao namend eld spins epiemetpeweinaeemacemames os trace 16 06 21 
BSE) isa chs sys capers eee devsests aga emtaymyai gE Sea te Goce es ae scence wis wasted prepentaneletenes -05 OE | setsesrnis 06 
BAO sere cieicrncraiseiekekictse i Demeianis Ben Pahmaes Ae ESOS aa ae Deeena nee oeteiees - 03 13 08 14 
Dba Q occa sic ateee aszyoanciarasciore secs ness be RnceReE ea eTieeee SeRERMMERE REROTSRS ENS none | trace | trace trace 
CO bas encucemearsexmceen tote Tue Sei ecinne s deta rchnsh aatepinaaweeR TSS none | none | none none 
OR 3 ieserced nese ea dvarcnes Beta Ne Serle ee ee yauaS ne bate erie BaieimveNtetanse trace? 39 06 19 
100.09 | 99.86 | 100.23 | 100.08 


K. Wollastonite gneiss, north fork of Mokelumne River. Mainly wollastonite, but 
garnet, quartz, and sphene are also present. P. R. C. 766. 

L. Melaphyre tuff, altered basalt, west of Jackson. Contains augite and plagioclase, 
with secondary quartz, chlorite, and chrysotile. Originally glassy in part, “but 
devitrified. See 14th Ann. P. R. C. 722. 

M. Reddish-brown mica separated from pyroxenic gneiss, north fork of Mokelumne 
River, about 1 kilometer above mouth of Bear River. Described by Turner in Am. 
Jour. Sci., 4th ser., vol. 7, p. 294. Analysis by William Valentine, record No. 1736. 


Pa 
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10. CALAVERAS COUNTY. 


Rocks collected by H. W. Turner, and described in 14th Ann., p. 441. Additional 
data supplied by Turner relative to analysis B. Analyses by W. F. Hillebrand, 
record No. 1432. 

A. Metadacite, 1} miles southeast of Milton. Vulcanose. Contains quartz, feld- 
spar, and hornblende. P. R. C. 777. 

B. Metadacite, 1} miles northeast of Milton. Lassenose. Contains feldspar, quartz, 
epidote, chlorite, and iron ore, in a groundmass made up probably of feldspar and 
quartz. P.R. C. 752. 

C. Meta-andesite, 14 miles northward from Jenny Lind. Placerose. Contains 
quartz, plagioclase, epidote, and chlorite derived from augite. 
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11. TUOLUMNE COUNTY. 


Rocks collected by H. W. Turner, and partly described in his papers in 14th and 
17th Ann. The latites were named and described by Ransome in Bull. 89. Some 
additional data have been furnished by Turner. 
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A. Soda syenite porphyry, dike east of Moccasin Creek. Tuoluwmnose. Consists 
mainly of albite, with a greenish mineral which is probably zegirite. Analysis by 
H. N. Stokes, record No. 1563. P. R. C. 773. 

B. Augite syenite, dike on Turnback Creek, about 1 mile north of Carter post-office. 
Highwoodose. Contains orthoclase and augite, with less plagioclase and quartz. 
Analysis by Stokes, No. 1642. P. R. C. 789. 

C. Diorite, dike 14 miles southeasterly from Sonora. Tonalose. Contains feldspar 
largely altered to hornblende. A few black grains are probably iron ore. Analysis 
by W. F. Hillebrand, record No. 1548. P. R. C. 759. 

D. Quartz-pyroxene diorite, large area east of Sonora. Harzose. Contains plagio- 
clase, quartz, biotite, augite, rhombic pyroxene, and a trace of iron ore. Analysis 
by Hillebrand, No. 1548. P. R. C. 760. 

E. Diorite, dike about 14 miles sourtheasterly from Sonora. Camptonose. Con- 
tains altered plagioclase and hornblende, with epidote, chlorite, and iron disulphide 
as secondary products. Analysis by Hillebrand, No. 1548. P.R. C. 761. 


F. Biotite-augite latite, 4 miles southwest of Clover Meadow. Toscanose. Called 
“‘trachyte-andesite tuff” in first edition of this bulletin. Contains plagioclase, biotite, 
augite, magnetite, apatite, and glass. Analysis by W. F. Hillebrand, record No. 
1597. P.R. C. 762. 

G. Augite latite, Dardanelle flow, near Clover Meadow. Monzonose. Contains 
plagioclase, in part labradorite, augite, iron ore, some olivine, apatite, and brown glass. 
The potassium is probably in the glass, as no potash mineral was observed. Analysis 
by H. N. Stokes, record No. 1645. P. R. C. 785. 

Hi. Augite latite, Table Mountain. Shoshonose. Called ‘‘basalt” in first edition. 
Contains labradorite, olivine, augite, and magnetite. Analysis by Hillebrand, record 
No. 1273. P. R. C. 724. 

I. Augite latite, Table Mountain, near Clover Meadow. Shoshonose. Contains 
labradorite, augite, olivine, magnetite, apatite, and glass. Analysis by George Steiger, 
record No. 1697. P. R. C. 763. 
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J. Amphibole gabbro, Beaver Creek, Big Trees quadrangle. Hessose. Contains 
labradorite and amphibole, with a little pyrite and pyrrhotite. Analysis by H. N. 
Stokes, record No. 1752. 

K. Amphibole separated from J. Analysis by William Valentine, record No. 1733. 

L. Olivine gabbro, just east of south end of Phoenix reservoir. Corsose. Contains 
plagioclase, a few grains of alkali feldspar, augite, rhombic pyroxene, amphibole, 
olivine, magnetite, and iron sulphide, with a little secondary chlorite and epidote. 
Analysis by H. N. Stokes, record No. 1750. 

For description of J and K see Turner, Am. Jour. Sci., 4th ser., vol. 7, p. 294. 
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Rocks collected by H. W. Turner, and partly described in his papers in 14th and 
17th Ann. Additional data supplied by Turner. 

A. Soda granulite or aplite, about 4 miles west of Mariposa. Mariposose. See 
17th Ann., pt. 1, p. 721. Contains plagioclase (albite?) and micropegmatite, with 
less epidote, quartz, sphene, and apatite. Analyses by W. F. Hillebrand, record 
No. 1461. P.R. C. 748. 

B. Micropegmatite, Agua Fria Creek. Lassenose. See 17th Ann., pt. 1, p. 691. 
Contains quartz, plagioclase, brown mica, epidote, and a little iron ore. Analysis by 
Hillebrand, No. 1461. P.R. C. 746. 

C. Soda granite porphyry, Merced River, below the mouth of the north fork. Las- 
senose. Published in 17th Ann. Contains feldspar, largely albite, hornblende, 
muscovite, abundant epidote, apatite, and a little iron ore. Analysis by George 
Steiger, record No. 1573. P. R. C. 774. 

D. Granite porphyry, about one-fourth of a mile north of Lake Tenaya, Yosemite 
National Park. Toscanose. See 14th and 17th Ann. Contains orthoclase, quartz, 
plagioclase, and biotite, with a little iron ore and sphene: Analysis by Hillebrand, 
record No. 1432. P. R. C. 726. 

E. Granite, west of Lake Tenaya, Yosemite National Park. Lassenose. See 14th 
and 17th Ann. Contains quartz, orthoclase, plagioclase, and biotite, with some 
hornblende, iron ore, sphene, and apatite. Analysis by Hillebrand, No. 1432. 
P.R. C. 725. 


A B C. D E 
SiO pie Saree adgee ih steelededne: centre oe es oer deat aeccceee 74.21 | 73.18] 71.88 | 72.48! 66.28 
AMO sh ece acmeccenans aca a cee eke eee eee eene eae 14.27 | 13.66| 15.57} 14.06] 16.03 
Fe,03 21 | 1.07 89} 1.80 
FeO. 2.24] 130] 105] 1/88 
MgO 293 | .68 62} 1.12 
CaO. 210! 203] 217) 3.75 
Na,O 3.70] 5.81] 3.30} 4.10 
K : 3.49 


2 
20 at 110° 


F. Amphibole-biotite granite, Nevada Falls trail, Yosemite Valley. Toscanose. 
Contains alkali feldspar, plagioclase, quartz, amphibole, biotite, magnetite, and 
apatite. 

G. Biotite granite, base of El Capitan, Yosemite Valley. Toscanose. Contains 
alkali feldspar, plagioclase, quartz, biotite, titanite, apatite, and iron oxides. 

H. Brown mica separated from G. 

Analyses F, G, and H by William Valentine, record Nos. 1732, 1733. 

Samples G and H are described by Turner in Am. Jour. Sci., 4th ser., vol. 7, p. 294. 
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66.83 | 71.08 35. 64 
15.24 | 15.90 18. 62 
2.73 - 62 5.54 
1. 66 1.31 14. 60 
1.63 54 9.72 
3.59 2. 60 90 
3.10 3.54 - 38 
4. 46 4.08 9. 22 
none | none = 48 
- 56 30 2.54 
-54 +22 1.12 
18 -10 . 20 

04 £08 |aveesnsis 

10 +15 79 

03 02 | sicivre shanty 

11 04 trace 


I. Amphibole picrite, near Sequoia post-office, Yosemite National Park. Uval- 
dose. Collected by Turner, but not described. Analysis by George Steiger, record 
No. 1884. 

J. Amphibole-pyroxene rock, perknite, 3 miles northeast of Coulterville. SR. 
2 of sec. 20f minnesotase. Described by Turmer in Jour. Geology, vol. 9, p.508. Analy- 
sis by George Steiger, record No. 1860. Contains pyroxene and amphibole, with a 
little quartz and pyrrhotite. 

K. Amphibole separated from quartz monzonite, Tioga road, southeast of Mount 
Hoffman. Sp. gr., 3.203, 2.15°. 

L. Mica separated from the same rock asI. Sp. gr., 3.05, 21°. 

Analyses K and L by W. F. Hillebrand, record No. 1774. 

Samples K and L are described by Turner in Am. Jour. Sci., 4th ser., vol. 7, p. 294. 


13.01 | 11.92 7 
69 -75 32 
48 49 9,19 


trace | none 03 
090) || se saezc.sl emis scaciis 
S28 || sarcisrseacast sia os cot 
sthialeictelore -04 05 
eisieconst none trace 
none 51 
eee 02 02 
none | none 12 
cay tis none | (?) 
ais Sabie! trace |........ 
DONG | sisisieie eel cacsisiasince 
srorste tts ial . 06 7 
100.06 | 100.05 99.90 
45 < 02 


99 61 | 100,03 99. 83 
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M. Quartz-mica diorite, Chowchilla River. Tonalose. See 17th Ann., pt. I, p. 
691. Contains plagioclase, quartz, a little orthoclase (?), brown mica, hornblende, 
rather abundant apatite, a little iron ore; one zircon-like crystal was noted. 
Analysis by W. F. Hillebrand, record No. 1461. P. R. ©. 745. 

N. Quartz-mica diorite, Yaqui Creek. Tonalose. For the Educational Series of 
Rocks. Contains plagioclase, quartz, biotite, hornblende, a little pyroxene, iron 
ore and apatite. Analysis by George Steiger, record No. 1643. Described by Turner 
in Bull. 150, p. 339. 

O. Diabase, dike 14 miles northeast of Hornitos. Auvergnose. See 17th Ann., 
pt.1, p. 694. Contains plagioclase, partly labradorite, augite, brown hornblende, and 
iron ore. Analysis by Hillebrand, No. 1461. P.R.C. 750. 

P. Igneous rock, near Cathay Hill. Rossweinose. See 17th Ann., pt. 1, p. 694. 
Contains two minerals unidentified; neither is olivine. Analysis by Hillebrand, No. 
1461. P.R. C. 749. 


H20 at 110°..... 


. ters ae . 29 - 06 +05 
HsO above 110% o:- se. aqay sx train caGak Se Ra PSE RAGES ot BeegeRea seeee iE 92 1.45 +95 2.06 
iO 8 =H 55 -95 1.23 37 


Q. Feldspathic mica schist, Chowchilla River. See 17th Ann., pt. 1, p. 691. 
Contains quartz, feldspar, biotite, muscovite, apatite, and specular iron. Analysis 
by W. F. Hillebrand, record No. 1461. P. R. C. 744. 

R. Andalusite hornfels, Yaqui Gulch. Principally quartz, andalusite, brown and 
white mica, black graphite-like grains, a little iron ore, and probably feldspar. Analy- 
sis by George Steiger, record No. 1643. Described by Turner in Bull. 150, p. 342. 

S. Andalusite schist, Chowchilla River. See 17th Ann., pt. 1, p. 691. Contains 
quartz, biotite, andalusite, sericite, a little muscovite, probably graphite, iron ore, 
a few garnets, and apparently chlorite. Analysis by Hillebrand, No. 1461. P.R.O. 
743. 

T. Chiastolite schist, Yaqui Gulch. Contains chiastolite, sillimanite, brown mica, 
sericite (?), probably graphite, and clear grains which appear to be quartz and feldspar, 
Analysis by Steiger, No. 1643. Described by Turner in Bull. 150, p. 342. P.R.C.135. 

U. Hornfels, Agua Fria Creek. See 17th Ann., pt. 1, p. 691. Contains quartz, 
brown mica, iron ore, and plagioclase. Analysis by Hillebrand, No. 1461. P. R.C. 
747, 
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13. THE QUICKSILVER REGION. 


Rocks described by Becker in Mon. XIII. Analyses made by W. H. Melville in 
the San Francisco laboratory. With one exception (the serpentine from New Idria) 
all the rocks are from the distriets north of San Francisco. 

A. Pseudodiabase, near Mount St. Helena. Ornose. Contains augite, hornblende, 
oligoclase, albite, zoisite, ilmenite, leucoxene, and a little chlorite. P. R. C. 1459. 

B. Pseudodiabase, Sulphur Bank. Ornose. Contains oligoclase, a little quartz, 
pyroxene, hornblende, ilmenite, sphene, serpentine, and chiorite. P. R. C. 1460. 

C. Pseudodiorite, Knoxville. Rossweinose. Mainly actinolite, with a little white 
mica, chlorite, serpentine, sphene, rutile, and zircon. P. R. C. 1461. 

D. Glaucophane schist, Sulphur Bank. Mainly glaucophane and zoisite. Quartz, 
albite, muscovite, and sphene are also present. P.R. C. 1462. 


99. 62 


E. Andesitic obsidian, Clear Lake. Liparose. Shows grains of plagioclase, augite, 
and hypersthene. Sp. gr., 2.391. P. R. C. 1463. 

F. Andesite (asperite), Clear Lake. Yellowstonose. Contains pyroxene, plagio- 
clase, magnetite, and sometimes biotite. Pyroxene mostly rhombic. Sp. gr., 2.664. 
P.R. C. 1464. 

G. Obsidian, south of Borax Lake. Varingose. Sp. gr., 2,390. P. R. C. 1465. 

H. Basalt, south of Burns Valley. Andose. Rich in olivine, with a microlitic 
groundmass of plagioclase and augite. Sp. gr., 2.380. P. R. C. 1466. 

I. Ordinary basalt, Knoxville. P. BR. C. 1467. 
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100. 45 | 100.25 | 100.62 | 99.92) 100.13 


J. Light-green marmolitic serpentine, New Idria. P.R. C. 1468. 
K. Black serpentine, Sulphur Bank. P. R. C. 1469. 
L. Light-green serpentine, Sulphur Bank. P. R. (. 1470. 


14, MOUNT DIABLO. 


Described by Turner and Melville in Bull. Geol. Soc. America, vol. 2, pp. 383-414. 
Analyses by W. H. Melville. Those with record numbers were made in the Washing- 
ton laboratory; the others were made in the laboratory at San Francisco. 

A. Diabase, Mitchell Canyon. Auvergnose. Composed of augite, plagioclase, and 
ilmenite, with uralite and chlorite secondary. 

B. The same rock, partly altered and partly uralitic. Ornose. Called ‘‘diabase- 
diorite” by Turner. 

C. Pyroxenite, near Bagley Creek. Cecilose. Composed of bronzite and diallage. 
Equivalent to the websterite of North Carolina. P. R. C. 735. 

D. Glaucophane schist, Pine Canyon. Contains rumerous cinnamon garnets. 

A, B, and C have the record No. 1247. 
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E. Crystalline gabbro, Bagley Creek. Kedabekose. Contains plagioclase and 
diallage. Record No. 1166. 

F. Shaly gabbro. Friable, containing carbonates and sulphates. Somewhat 
resembles serpentine. : 

G. Shaly gabbro, like F, much resembling a true serpentine. 

According to Turner, F and G are merely weathered layers of the gabbro. 


The following analyses are of serpentines derived from a peridotite-pyroxenite dike; 
H. Almost black. Possibly derived from adjacent shale. 

I. Almost black. Derived from pyroxenite. 

J. Bastite. Derived from pyroxenite. Record No. 1166. 

K. Friable serpentine. 


H I. J. K 
SiO2 40.50 | 36.57 36.96 
78 -95 39 
4.01 7.29 5.00 
FeO 2.04 37 2.34 
MgO 37.43 | 40.27 33. 84 
39 14 3.81 
28 31 34 
Tio at 166 lg gar | oa] 216 
20 a Pees Jesse anette sd an pate, ie i 9 y 
H20 above 100° ae 10.94 | 12.43 14.02 
TTACG! | <a meinare - 02 
Al -33 78 
«ll 31 trace 
-13 10 a 


99.99 | 100. 01 99. 89 


Accidental organic matter was deducted from analyses H and I, with subsequent recalculation of the 
data to 100 per cent. 


L. Serpentine. 

M. Talclike yellowish-green serpentine. 

N. Weathered serpentine. 

O. Olive colored, probably serpentine. 

Samples H, I, and J are from near Bagley Creek; K, L, M, and N from near Arroyo 
del Cerro; O from Ferguson ravine. M and O carry considerable chromite, 
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41 44 22 
K2O.... i 5 trace |........ 16 
H20 at 100°. ..... Lunveinleierieiia weunlcalhen meno NgamUelIgs sanmdislGameNt : -44 3.32 . 39 
He BDOVE! 100? o 5 cueveractascnenadt a aesaasags ssheeweeinaes aereeerar 15.72 | 12.40} 12.51 20. 43 

BOs: vsasascagigians arueeaens at a4 Aoeeeeen es eeamemey 

GEO sh ca ctin dine ciachaasaig bioresaiecinemia ae ae ce tees MER 
NiO. 
MnO ssc cateiaisaie FeSirtieniieigh an aed keieayseS abies 
BOgscraasecces 


99.56 | 100.70 | 101.06 | 100.15 


15. MISCELLANEOUS ROCKS. 


A. Rhyolitic obsidian, Medicine Lake, Modoc County. Toscanose. Collected by 
J. 8. Diller, who reports it to be a banded obsidian, containing a few minute feldspar 
crystals. The banding is due to a multitude of trichites. Analysis by L. G. Eakins, 
record No. 1072. 

B. Rhyolite, Hyampom, south fork of Trinity River, Trinity County. Tehamose. 
Almost wholly made up of particles of clear glass. Collected and described by Diller. 
Analysis by George Steiger, record No. 1427. P. R. C. 1455. 

C. Tuff from Redding Creek basin, Trinity County. Collected by J. 8. Diller. 
Analysis by E. T. Allen, record No. 2020. 

D. Diabase porphyrite, one-half mile west of Browns Valley, Yuba County. 
Auvergnose. Collected and described by W. Lindgren. Contains augite, plagioclase, 
magnetite, chlorite, and epidote. Analysis by W. F. Hillebrand, record No. 1419. 

E. Amphibolitic schist, 1 mile northeast of Browns Valley, Yuba County. Col- 
lected and described by W. Lindgren. From metamorphosis of C. Contains chiefly 
green hornblende and feldspar. Analysis by Hillebrand, No. 1419. 


Ko 
H,0 at 100°........ 
H20 above 100° 


F. Basalt, base of a lava flow, east of the head of the San Joaquin River, Madera 
County. Andose. Description supplied by Turner. Hitherto unpublished. Con- 
tains pyroxene, partly augite, plagioclase, olivine, and iron ores, Analysis by W. F, 
Hillebrand, record No, 1767, 
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G. Olivine basalt, west peak of the Dardanelles, Alpine County. Hessose. De- 
scribed by Ransome in Bull. 89. Contains olivine, largely altered to iddingsite, pla- 
gioclase, serpentine, and augite. Analysis by George Steiger, record No. 1697. 

H. Mica separated from quartz monzonite, near Bloods station, Alpine County. 
Described by Turner in Am. Jour. Sci., 4th ser., vol. 7, p. 294. Analysis by William 
Valentine, record No. 1736. 


I. Typical diabase, 1 mile north of Bella Vista ranch houses, San Mateo County. 
Andose. Contains plagioclase, augite, olivine, apatite, ilmenite, and magnetite, with 
secondary serpentine, chlorite, iron ores, calcite, analcite, and natrolite. P. R. C. 
1473. 

J. Diabase, basaltic facies, Mendigo Hill, San Mateo County. Andose. Contains 
plagioclase, augite, olivine, ilmenite, and magnetite, with secondary calcite, serpen- 
tine, chlorite, iddingsite, iron oxides, analcite, and natrolite. P. R. C. 1603. 

Rocks I and J are described by Haehl and Arnold in Proc. Am. Philos. Soc., vol. 43, 
p.16. Analyses by E. T. Allen, record No. 1958. 

K. Bronzite-olivine aleutite, south end of Panamint Range. Andose. Contains 
plagioclase, bronzite, and olivine in a glassy to microcrystalline groundmass carrying 
much magnetite. 

L. Hornblende-quartz diorite, Fremont Peak, Mohave Desert. Contains horn- 
blende, plagioclase, subordinate quartz, and apatite, with secondary muscovite and 
epidote. 

M. Alaskite, Fremont Peak. Toscanose-tehamose. Essential minerals, quartz and 
orthoclase. 

Rocks K, L, M collected and described by J. E. Spurr. Hitherto unpublished. 
Analyses by W. F. Hillebrand, record No. 1881. 
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N. Scoriaceous rhyolite, Mono Craters, south of Mono Lake. Liparose. Described 
by Russell in 8th Ann., pt. 1, p. 380. Analysis by T. M. Chatard, record No. 36. 

O. Obsidian, Mono Lake. Liparose. Analysis by W. H. Melville, record No. 1346. 
Described by Lindgren in Bull. 150, p. 149. P. R. C. 60. 

P. Pumice, Mono Lake. Toscanose. Analysis by Melville, No. 1346. Described 
by Lindgren in Bull. 150, p. 148. P. R.C. 59. 

Q. Volcanic ash, east shore of Owens Lake. Collected and analyzed by Chatard, 
record No. 783. 


N oO iP; Q. 
75.78 | 67.39 55. 81 
12.39 | 15.99 10.07 
22 - 56 3. 43 
1.25 1.99 - 67 
31 att 2. 22 
81 1.63 1.05 
4.00 4.74 +75 
ae ote 4.64 4. 80 2.98 
20 a o- 65 
H20 above 11 al \ 2.06 2. 50 
TOE. <.ccrg ue ossan vases eanncusaers varacs naawe ss emus ResESeseremad mie |eaaene sldae seeRdleeesaeale - 80 
PaO Sis wise ncvem sien xeeee ee sere gs dd eeoNne sat sees See eee [Pease Selene seca seem yor 
MnO wseecnsececnexts sonbeacks oye axsueeeenarss stegeecense oy vei ceiceme seco sens lianestiga|s aeaceie -23 
CaCQ3...-...-.- 14. 44 
NaCl, soluble... .- 1.45 
NazSO,, soluble. . ze 2 80 
Nag Oa; SONIDIC cic. cosine pric seat ctreeeiclsites He ienneeGesinitieies aueismainessiinese sts Rooecane 2.09 
99.98 | 99.81 | 99.93] 100.21 


R. Soda syenite, from near Coalinga, Fresno County. Description supplied by 
Ralph Arnold. Contains plagioclase, hornblende, biotite, apatite, zircon, and iron 
ore, with secondary calcite, analcite, egirite, and white mica. Analysis by W. F. 
Hillebrand, record No. 2366. 

S. Quartz-augite rock, Hiriart Hill, Pala, San Diego County. Mainly quartz and 
augite. Collected and analyzed by W. T. Schaller, record No. 2309. 

T. Matrix of dumortierite, near Dehesa, San Diego County. Description and 
analysis, No. 2120, by Schaller. Consists chiefly of quartz, with andalusite or sil- 
limanite. For details see Bull. 262, p. 96. 


15619—Bull. 419—10—_12 
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KicO wcccetacaewmcbd nines 
HO athe soi cccccsenc 
ue above 105° 


100.13 | 100.04 


OREGON. 
1. BASALT, MOUNT THIELSEN. 


Partly described by Diller in Am. Jour. Sci., 3d ser., vol. 28, p. 257. A hypersthene 
basalt containing hypersthene, olivine, feldspar, and magnetite. In the printed 
paper only the analysis of the groundmass and the fulgurite formed in it are given, 

A. Hypersthene basalt. 

B. Pyroxene. 

C, D. Feldspars. 

E. Groundmass. 

F. A fulgurite, or lightning tube. 

Analyses A and F by F. W. Clarke, record Nos. 108, 105; B, C, D, and E by T.M. 
Chatard, record Nos. 135, 133, 134, 128. These analyses were made early in the 
history of the laboratory and are by no means complete. 


99.39 | 98.11) 100.00 | 100.00 | 100. 23 98. 85 


Iron oxides not separated. Analyses B, C, D, and F made on very small quantities of material. Cand 
D were analyzed by the hydrofluoric-acid method, and the silica was determined by difference. 


2. RIDDLES QUADRANGLE. 


A. Peridotite, the matrix of the silicate nickel ores. Described by Diller and 
Clarke in Bull. 60, p. 21. The rock, which may be classed as saxonite, consists essen- 
tially of olivine and enstatite, with a little chromite and magnetite. Olivine pre- 
dominates, and the enstatite forms less than one-third of the mass. Quartz, serpen- 
tine, and genthite are present as alteration products. 
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B. Olivine separated from A. Analyses A, B, by F. W. Clarke, record Nos. 811, 
814. 

©. Dacite porphyry, sec. 5, T. 30S., R. 6 W. 

D. Granodiorite, sec. 26, T. 308., R. 3 W. 

E. Intermediate rock, between greenstone and granodiorite, Evans Creek, near 
mouth of Sykes Creek. 

F. Augite andesite, south bank Umpqua River, ? mile west of Days Creek. 

Rocks C to F collected by G. F. Kay. Analyses by G. Steiger, record No. 2354. 


99.80 | 99.36} 99.97 | 100.17 | 99.77} 100.01 


@ Loss on ignition. 


The four following rocks were also collected by Kay. Analyses by Steiger, record 
No. 2349: 
G. Diabasic greenstone, Sec. 2, T. 30S., R. 6 W. 
H. Basaltic greenstone, Sec. 23, T. 31S., R. 6 W. 
I. Gabbroic greenstone, Sec. 2, T. 348., R. 6 W. 
J. Dioritic greenstone, Sec. 29, T. 348., R. 6 W. 
. 


G H. I J 
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ZrOz absent. 
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3. CRATER LAKE. 


Rocks collected by J. 8. Diller. All except the last one in the series are described 
by H. B. Patton in P. P.3. Analyses A to N, inclusive, by H. N. Stokes, record Nos. 
1671, 1953. 

A. Vitrophyric rhyolite, south edge of Llao Rock flow. Lassenose. Contains plagio- 
clase, hypersthene, hornblende, and apatite in a glassy groundmass crowded with 
augite microlites. P.R.C. 1814. 

B. Streaked rhyolite, near ‘‘Wine Glass” Grotto Cove. Lassenose. Contains plagio- 
clase, hypersthene, hornblende, and magnetite, with biack glass. A few small inclu- 
sions of basalt and hypersthene andesite. P. R. C. 1316. : 

C. Rhyolite, small dike immediately below Llao Rock. Lassenose. Contains 
plagioclase, hornblende, hypersthene, and magnetite, in a glassy groundmass crowded 
with microlites of feldspar and augite. P. R. C. 1317. 

D. Rhyolite, water’s edge, head of Cleetwood Cove. Lassenose. Contains plagio- 
clase, hypersthene, brown hornblende, and magnetite, in a feldspathic groundmass 
of trachytic type. P.R.C. 1315. 

E. Hypersthene-augite andesite, large dike transsecting the northwestern portion 
of the crater rim. Tonalose. Contains plagioclase, hypersthene, augite, and magnet- 
ite in a groundmass having a moderate amount of glass. P. R. C. 1313. 

F. Hypersthene-augite andesite, west edge of Wizard Island. Tonalose. Same 
mineralsasE. P. R. C. 1309. 


A B Cc D. E F 

SiOg: wa see ansneesasceaducatd sof otemditaadeatnas ae: 70.77 | 68.17] 71.78) 70.10} 60.09} 59.39 
AUS OW 6s Senanarcinerane mee selene nate te Race ucimaalenite 14.83 | 15.60] 14.53} 15.18] 17.85 18. 45 
O98 os scorer srarrsuts nd setaneeemeeuisenastinrreatoresacesems 1.35 2.31 1.28 1.78 2. 03 1.79 
BOO i 3 perdaisanyavacdbisitsice.e yemmenuicintienesciermamaaete ss 1. 25 94 1.02 1.09 8. 45 3.90 
Mg Olecuaceeauhe 64 1.02 - 48 74 3.50 3.13 
CaO.. 2.12 2.76 1.59 2.27 6. 28 6,29 
Na2O 5.07 5.15 5. 08 5.15 4.17 4,29 
Kk.0. 2. 68 2. 46 2. 84 2. 58 1.31 1,29 
HO at 110°. . 2 07 09 - 06 10 <d2 -10 
HaO above 108s 2.0 cacncae scewancndemeacscS-escshe nes 83 = 45 22 +19 26 ~42 
DO) gerarceacdeciacovcra isis Oise adiamderarsieene see emecigenicbead Ene - 38 54 41 - 48 54 41 
P20s. 13 13 .10 -13 +23 w22 
ZrO2. 05 | none 04 -04]) none none 
NiO.. none} none | none| none none 
sro. 02 03 03 - 03 05 
BaO 08 06 08 - 08 05 05 
DisQ ane seceevig seein coe ceisetammurs vein veal cemineteeteie ne trace | trace | trace | trace | trace trace 

Las gyareensqoaeieeri es weememalsee eet ct ee eagenwesilestis vee 11 | trace | trace -03 | trace trace 


99.88 | 99.71 | 99.63 | 99.97 | 99.98 99.77 


Traces of manganese inall. Fluorine not sought for. No CO2, S, SOs, or CreO3 in any. 


G. Hypersthene-augite andesite, crater rim, just south of ‘‘The Watchman.” Ton- 
alose. Same mineralsasF. P. R. C. 1310. 

H. Hypersthene-augite andesite, Palisades, under Round Top, northeast portion 
of the rim. Tonalose. Contains plagioclase, hypersthene, augite, and magnetite. 
P.R. C. 1312. 

I. Hypersthene-augite andesite, lake level, under Llao Rock. Tonalose. Same 
mineralsasH. P.R.C. 1311. 

J. Basalt, base of Red Cone. Andose. Contains plagioclase, augite, olivine, and 
magnetite, with some glass base. P. R. C. 1321. 
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G H. I J 

58. 41 52. 99 
17.85 16.71 
2. 67 3. 80 
3. 29 3.55 
3. 61 6.95 
6.81 8. 49 
3.77 3.56 
1.23 1.29 
234 -18 
86 59 
69 1.18 

+24 : 
none 02 
trace trace 
- 05 -12 
05 -07 
trace none 
trace trace 
99. 87 99. 92 


K. Hypersthene basalt, Anna Creek. Andose-beerbachose. Contains plagioclase, 
augite, hypersthene, olivine, and magnetite. P. R. C. 1320. 

L. Hypersthene basalt of andesitic type, north of Desert Cove. Tonalose. Con- 
tains plagioclase, hypersthene, augite, and olivine. 

M. Dark secretion from among dacitic ejectamenta, summit of Llao Rock. Ton- 
alose-andose. Contains plagioclase, hornblende, hypersthene, and augite, with a little 
olivine and apatite, in a dark-brown glassy groundmass. P. R. C. 1318. 

N. Light-colored secretion from among dacitic ejectamenta, southern rim of crater, 
between Sand and Anna creeks. Lassenose. Contains plagioclase, hypersthene, 
augite, hornblende, biotite, and quartz. P. R. C. 1319. 

O. Basalt, 1 mile east of the summit of the Cascade Range, on the road from Fort 
Klamath to Crater Lake. Beerbachose. Described by J. 8. Diller as a typical basalt, 
carrying a considerable amount of hypersthene. Analysis by W. F. Hillebrand, 
record No. 408. 


k L.; M. N oO 

SiOz 58.65 | 56.85 | 67. 41 57. 47 
AlO3.. 18.35 | 18.31 | 15.76 18. 86 
Fe,03. 1.59 2. 88 1.88 2.21 
FeO... 4.21 3.15 1.76 4. 08 
MgO.. 3. 49 3.92 1.35 4.27 
CaO... 6. 95 7.20 3. 36 7. 42 
NaO.. 3.70 3. 89 4.54 3. 85 
K.0 1,32 1.23 2. 36 -73 
HzO at 110°....... -20 -16 09 \ 22 

H20 above 110°... 31 70 95 54 : 
TiOg... 79 81 1.08 - 56 75 
22 12 24 
none OD | ceraie tease a 
trace | trace 10 

04 - 06 

trace | trace 1l 
99.88 | 99.81 | 100.34 


COs, CreOz, and LizO were absent from all five. 
4. PORT ORFORD QUADRANGLE. 


Rocks collected by J. S. Diller, and partly described by him in Folio 89. 
Analysis A by George Steiger, record No. 1892. B, D, E, F, by H. N. Stokes, record 
No. 1891. C, G, H, I, J, K, L, M, by W. F. Hillebrand, record No. 1897. 

A. Serpentine, from 12 miles north of mouth of Boulder Creek. 

B. Serpentine, from Iron Mountain crest. Contains, with serpentine, olivine, 
pyroxene, sometimes hornblende, and magnetite, with picotite or chromite. 
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C. Metagabbro, southeast slope of Panther Mountain. Hessose. Much altered. 
Contains plagioclase and pale-green fibrous hornblende. Fine scales of mica and 
groups of epidote are also common. 

D. Normal metagabbro, summit of Bald Mountain. Auvergnose. Contains plagio- 
clase, hornblende, numerous grains of magnetite or ilmenite, and traces apparently 
of pyroxene. 


E. Gabbro, Brush Creek, 14 miles southwest of Bald Mountain.  Yellowstonose. 
Rich in quartz and feldspar, with subordinate biotite and hornblende. Contains some 
chlorite. 

F. Gabbro, west of Brush Creek, near summit of Mussel Creek divide. SR. 5 of 
kilauase. Chiefly feldspar and pyroxene, the latter partly changed to hornblende. A 
little quartz is present. 

G. Gabbro, left bank of Rogue River, 2 miles below the mouth of Illinois River. 
SR. 5 of monzonase. Consists mainly of plagioclase and hornblende. 

H. Basalt, Cedar Creek, 13 miles northeast of Ophir. Auvergnose. Consists mainly 
of hornblende and feldspar. Grains of pyroxene are present, and a black dust which 
appears to be magnetite. 

I. Basalt, near fork of West Bend trail, 24 miles south of Johnson Creek. Beer- 
bachose. Contains plagioclase and pyroxene, with secondary chlorite and hornblende. 
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J. Basalt, Sawtooth Rock. I. 5.3.5. Largely feldspar and pyroxene, with some 
quartz. 

K. Dacite porphyry, 6 miles west of Big Bend of Rogue River. Kallerudose. 
Contains plagioclase and quartz, with some orthoclase, and scattered patches of chlorite 
and hornblende. 

L. Dacite porphyry, head of Boulder Creek. Yellowstonose. Contains abundant 
quartz, altered feldspar, grains of epidote, hornblende, and chlorite. 

M. Dacite porphyry, south slope of Bald Mountain. Alsbachose-lassenose. 


J K L. M 
SiO swe scsneensmtwccinsa memantine oe eeuiseileeuieneis an ectiniomsing £6 sisisinaciede 53.06 | 71.45 | 70.33 75. 32 
AlzO3-. . 12.83 | 14.53 | 15.74 13.17 
Fe203 1.20 49 1. 43 27 
FeO. 5.10 +94 83 98 
MgO. 7.50 30 53 42 
CaO 13.71 2.01 3.38 1. 48 
IN Rasa sca slhss.chcsesatasaiate nce heseacartaaria basi tat aeaag decry le Ne Rl seteaieashesoeo ale Sw Sosleusee 3. 56 7.15 4, 33 4.77 
SSO! oa araassdehcicanrslaeeceesstet a ey tyaieidege ssa eed eA as care SoA Oo eae -05 2.55 1.87 2.14 
PROTA G OS. roca ote Fale dior ee widvrenes Cooddeau hl La Se Sete eee seea aoe 16 15 20 18 
H20 above 105° i 
TiOs. 
COs... 
ZrOz. 
P205. 
Sisco vines SSeS eeeeea yee eEeReeese 
FeSo. MEVSAA sch ERPaRIGNSS 3 Eee SEE 
MnO) os cis ese asceaincteneoeates 
BAO e cnisciPassimcaraceanissigadaces 
sro. 
Cr203 


100. 22 | 100.31 | 100.22 | 100.03 


5. MISCELLANEOUS ROCKS. 


A. Normal granodiorite from near lake at base of Bald Mountain, northwest of 
Sumpter. Yellowstonose. Described by Lindgren in 22d Ann., Part II, p. 587. 
Contains quartz, hornblende, andesine, orthoclase, biotite, and magnetite. Slight 
alterations to epidote and chlorite are sometimes noticeable. Analysis by W. F. 
Hillebrand, record No. 1896. P.R. C. 1529. 

B. Rock from Wilbur, Douglas County. A tuff partly of igneous, partly of organic, 
origin. The igneous matter contains a few grains of feldspar and augite, with particles 
of a rock like diabase. The organic remains are partly calcareous and partly siliceous. 
Description supplied by J. 8. Diller. Analysis by H. N. Stokes, record No. 1737. 

C. Basaltic tuff, Columbia River, 25 miles east of Portland. Described by Diller 
in Bull. 260, p. 3438. Analysis by G. Steiger, record No. 2165. 


K20.-.....- 
20 at 105°... 
H20 above 105° 
TiO. 


100.05 | 99.79 | 100.60 


a Includes TiOg and P20s, if present. 
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WASHINGTON. 


1. MOUNT STUART QUADRANGLE. 


Rocks described by George Otis Smith, in Folio 106. Analyses A, B, C, F, and G 
by H. N. Stokes, record No. 1836; D, E, H, and I by W. F. Hillebrand, record No. 
1831; J by George Steiger, record No. 2046. 

A. Granodiorite, south slope of Mount Stuart. Tonalose. Contains plagioclase, 
orthoclase, hornblende, biotite, quartz, and magnetite. P.R. C. 1407. 

B. Granodiorite, ridge between Hardscrabble and Cascade creeks. Tonalose. 
Contains plagioclase, orthoclase, biotite, hornblende, quartz, magnetite, and apatite. 
P.R.C. 1412. 

©. Granodiorite porphyry, dike 2 miles west of Mount Stuart. Tonalose. Contains 
plagioclase, biotite, hornblende, orthoclase, and quartz. P. R. C. 1414. 

D. Serpentine, Three Brothers. Derived from saxonite. Contains serpentine, 
bastite, magnetite, and pyrite. P. R. C. 1408. 

E. Metamorphic rock, head of Beverly Creek. ‘‘Nickel Ledge.’’ Believed to be 
derived from an inclusion of limestone in the peridotite. P. R. C. 1410. 


A B C. D E 
64.04} 63.37] 63.78] 39.00] 32.12 
15.58 | 15.90) 16.39| 1.75 “82 
1.26] 141) 1:12] 516] 205 
3.22) 3.18] 276] 1.71) 3.50 
3.23} 3.33] 3.97] 3800] 26.73 
$51) 463] 4.07} trace | “1.81 

| 4. 84 

Eee ee APOE aoe Fees eo egoeen at hece een eee 2.22} 2:10] 2.03 10 } 06 


Ka oe 
O38 TOP occce icra Sh Sees Sean careers aes Sea cece sins ats 


2 Actual condition of sulphur not known. 


F. Gabbro, east of Beverly Creek. Hessose. Contains diallage and ‘basic” 
plagioclase, with pyrite and serpentine as alteration products. P. R. C. 1411. 

G. Gabbro,CamasLand. Hessose. Containsaugite, olivine, plagioclase, magnetite, 
and apatite. P.R.C. 1413. 

H. Diabase, dike on ridge west of Turnpike Creek. Tonalose. Contains plagioclase, 
augite, olivine, magnetite, and apatite. P. R. C. 1406. 

I. Basalt, middle fork of Teanaway River. Vaalose. Contains augite, plagioclase, 
magnetite, and apatite, with a glassy base. P. R. C. 1409 

J. Yakima basalt, Clealum Ridge. Andose. Contains plagioclase, augite, olivine, 
magnetite, apatite, and glass. P. R. C. 1405. 
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Ka! 
Hi! 


O at 110° 


2. SNOQUALMIE QUADRANGLE. 


Rocks described by Smith and Calkinsin Folio 139. Analyses by G. Steiger, record 
No. 2145. 

A. Rhyolite, near Easton. Liparose. Contains albite, quartz, magnetite, zircon, 
and apatite, with a little secondary kaolin, sericite, and limonite. 

B. Hypersthene andesite, Naches Valley. Tonalose. Contains plagioclase, 
hypersthene, augite, magnetite, and apatite. 

C. Granodiorite, head of Gold Creek. Tonalose. Contains plagioclase, orthoclase, 
quartz, hornblende, biotite, apatite, zircon, magnetite, and titanite. 

D. Basalt, 2 miles south-southeast of Naches Pass. Auvergnose. Contains plagio- 
clase, olivine, augite, magnetite, apatite, and very little glass. 


A B Cc, D 

IO oica:e ain dada dimcse ee camienredens buses oMobeaiscues wonutndeme cae mmiunaaceray 60. 49 50. 36 
AbkOz 17.77 15. 83 
Fe,03 1.98 2.29 
FeO.. 3.29 8.11 
MgO. 2.94 7.90 
CaO... 6. 20 9. 25 
Na,O. 3. 67 3.05 
K20...... 1.37 - 86 
HaO at 105°. .... .27 -05 
H20 above 105°. 1.13 +27 
MOB csieicrsisiwess - 69 1.33 
ZrOv. . HOD hess hessimssis 
P03... - 08 -21 
MnO. 09 = 24 
BaO.. 04 trace 
SrO... 02 trace 
(CONT) Oi. crsatrose cae mtderiine aaiiedioasavtescirisie leejonere aise arin aye sinieeciney aetna trace none 
100. 05 99. 75 


COz2, S, and SOx absent. 


s 
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3. MISCELLANEOUS ROCKS. 


A. Minette. Dike, west bank of Columbia River, 1 mile above Northport. SR. 
2 of wyomingase. Collected by F. L. Ransome, who furnishes the petrographic 
description. Analysis by W. F. Hillebrand, record No. 1988. Contains orthoclase, 
possibly some plagioclase, abundant biotite, pyroxene, apatite, and titanite. 

B. Brucite-serpentine rock, from quarry of the United States Marble Company, 
12 miles north and west of Valley, Stevens County. Resembles ordinary serpentine, 
but contains also brucite, chlorite, and hydro-magnesite. The brucite amounts to 
about 60 per cent. Described by Clarke in Am. Jour. Sci., 4th ser., vol. 15, p. 397. 
Analysis by George Steiger, record No. 2009. P. R. C, 340. 

C. Matrix of dumortierite, north fork of Washougal River, Skamania County. 
Analyzed and described by W.T. Schaller, Bull. 262, p. 105. Contains andalusite, 
quartz, muscovite, a little dumortierite, and accessory pyrite, magnetite, possibly 
ilmenite, leucoxene, and apatite. <A little B,O, present, undetermined. 


A B. Cc. 
BIOs sco since ecseaties cota einyeekeEseees Sey senor emece user te esaeeg eter ese 41.57 | 13.08 57.18 
AhbOs 9.75 1.63 34.10 
Fe.03 4.06 1.25 54 
FeO. 4. 47 +19 28 
MgO 8.65 | 56.44 10 
CaO. 11.10 33 63 
NGpO wa scenes nensaieee cece arene smnded £555 DE cheer anes ed Ma cememchea wae seine 1.57 | none 39 


Ke 

H20 at 105°...... 
H20 above 105° 
TiO. 


ALASKA. 
1. DOUGLAS ISLAND. 


A. Diorite, Treadwell mine, Douglas Island. TYuolumnose. Contains plagioclase, 
mostly albite, with secondary quartz, calcite, and pyrite, the latter apparently replac- 
ing ferromagnesian silicates. Described by G. F. Becker in 18th Ann., pt. 3, p. 7. 
Analysis by W. F. Hillebrand, record No. 1585. 

B. Albite diorite, Treadwell mine. Contains plagioclase, a little microperthite, 
hornblende, epidote, calcite, and pyrite. ; 

C. Albite diorite, Treadwell mine. Like B, but with sericite, more microperthite, 
and no hornblende. 

D. Altered diorite. Contains calcite, biotite, chlorite, quartz, and pyrrhotite. 

E. Amphibolite. 

Rocks B to E described by A. C. Spencer, in Bull. 287. Analyses by G. Steiger, 
record No. 2168. 
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H20 at 110°... 
H20 above 110°. 


2. COPPER RIVER BASIN. 


Andesites, described in P. P.41. Analyses A, B, by W. F. Hillebrand, record No. 
2075. C, D, by George Steiger, record No. 2080. 

A. Dark, vesicular, porphyritic lava, late eruption, Mount Wrangell. Tonalose. 
Contains labradorite, hypersthene, olivine, and magnetite in a brown glassy base. 
Collected by W. C. Mendenhall. 

B. Gray, porphyritic, well-crystallized older lava, Mount Drum. Tonalose. Con- 
tains plagioclase, hornblende, biotite, hypersthene, magnetite, apatite, and zircon 
in a fine gray hypocrystalline base. Collected by W. C. Mendenhall. 

C. Augite andesite, lower north slope of Mount Sanford. Kadlerudose. Contains 
plagioclase, augite, and magnetite in a microcrystalline groundmass of the same min- 
erals. Collected by F. C. Schrader. 

D. Hypersthene andesite from near C. Lassenose. Contains plagioclase, horn- 
blende, hypersthene, and magnetite in a glassy groundmass of mainly plagioclase and 
hypersthene. Collected by F. (. Schrader. 


22 23 .09 08 
36 1.01 45 51 
73 48 .30 51 
01 01 05 05 
18 15 -10 27 
02 01 | none none 
14 ll +15 16 
05 06 06 03 
02 03 | trace trace 


100. 29 | 100.35 | 100.45 | 100.16 


COz and S absent. 
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3. MISCELLANEOUS ROCKS. 


Rocks A to G, inclusive, were collected by G. F. Becker, who furnishes the petro- 
graphic data. A, B, C, D, and F are described by Becker in 18th Ann., pt. 3, p.7. 
Analyses by Hillebrand, record No. 1585. 

A. Augite-bronzite andesite, Delarof Harbor, Unga Island. Andose. Greenish 
black. Contains plagioclase, near labradorite, with much smaller proportion of 
augite and bronzite, in a groundmass of plagioclase, with a little glass and much light- 
green indeterminate material. 

B. Augite-bronzite andesite, St. Augustine Volcano, Cook Inlet. Placerose. Pur- 
plish gray. Contains labradorite, augite, and bronzite in a groundmass of plagioclase 
and magnetite. 

C. Quartz porphyry, bed of Bear Creek, 4 miles from its mouth, Turnagain Arm, 
Cook Inlet. Dacose. Resembles D, with more feldspar and less quartz. 

D. Quartz porphyry, east of mouth of Indian River, Sitka, BaranofIsland. Sitkose. 
Contains plagioclase, quartz, a little pyroxene, and some carbonaceous matter, with 
secondary quartz, calcite, and muscovite. 

E. Diorite, head of Captains Bay, Unalaska Island. Tonalose. Contains plagio- 
clase, biotite, hornblende, chlorite, magnetite, and sometimes tourmaline. 
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F. Diorite, Karluk Cliffs, Kadiak Island. Bandose. Contains labradorite and 
hornblende, with subordinate quartz, biotite, and magnetite. 

G. Diorite, Lane & Hayward mine, Silverbow Basin. Shoshonose. Contains 
plagioclase, biotite, hornblende, and scattering grains of quartz, with secondary 
chlorite, epidote, and muscovite. 

H. Hornblende andesite, Bogoslof Island. Andose. Described by Merrill in Proc. 
U.S. Nat. Mus., vol. 8, p. 31. Contains hornblende, augite, p'agioclase, tridymite, 
grains of iron ore, a little apatite, and probably sanidine. P. R. C. 315. 

I. Like H, but darker colored. Andose. Contains more hornblende, no glass, and 
little or no tridymite. Same locality, also described by Merrill. Analyses H and 
I by T. M. Chatard, record Nos. 209, 210. P. R. C. 316. 
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F a. H I 
BIOS. sie se 3 seeemepitls Se sal senteind alee dance emiedutioeus semumaseeuacinat 61.58 | 54.20] 56.07 51. 54 
ANQO 8 ss piaisis seSizieciemtacs + san weenie Bee ae ceEE MSc cte sig Ga adimesmeaaine dg 15.89 }| 15.86] 19.06 20. 31 
Gg O Sacens se eqermitimcts¢ odongyaprate SSeS ba ates oiciaisiacdisjeaisia wise Seni OE Oe 2.19 3. 32 5.39 4. 64 
BOO nesses dsmece ear sed acing ae inivemicinat ce cnet he aweananaadeteieases 5. 50 4.14 «92 3. 56 
MBO, ices Si eters aie feet cecnsnasai ab Suara iene nye ba SSN E MIRA ME RREMERRESES 2.69 3. 51 2.12 3.16 
CaO 6. 49 5.32 7.70 9. 55 
NazO 3.04 3. 28 4. 52 4. 29 
Bes iid? oh 3. Ee 1,24 2. 47 
20 @ o- . . 
Hi0 above 110°....... eatd ") 126] 2/40 \ +99 \ 34 
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PO saceseias seeieearess Se eteeeei at Pacts aieine 3h se kicnedhelet tee aan suturisiecerereieell nana See Obs eeede HAS aie ee alaaen sacs 
INDO oo nr oct a eucner yeaa ae raseicink bic Hazgispmmins eclclnaeaetlese Saeed miad trace? (17 eee eee 
QOlasisnjessneaitdioegtedicinaies escionintiniteleseaetie gis essere ada tseratesaied - 20 19 +23 32 
EO cadet ah oid hainsiaedink Hae GAOT ates Ede eele BR aweNe Seam acre trace? 04. fas assee slic: cece 
BaO ocicciscienae te ter seme add cencaedaee tak eames ees eeeauuies seeeecemcwe - 06 BY lens ayiealleee seers 
Lin... trace’) $race-|issasevelsadee ce 
COs... MONE: | VADs os neac cl ccnecans 
POS soja sinsard Seinin igs eneeinsaerenis veae yg syese see ae RS RE ERE R ERE ETE Sere - 06 DG i acs c, ciel eevcorie cae 
100. 38 | 100.28 | 99.64} 101.07 


Rocks J to R. Collected by J. E. Spurr. Rocks J to P are described by him in 
Am. Geologist, vol. 25, p. 210. Analyses by H. N. Stokes, record Nos. 1809 and 1822. 

J. Alaskite, Chilkoot Pass. Liparose. Dike in granite. Contains quartz, ortho- 
clase, and some twinned feldspars, accessory zircon, actinolite, magnetite, and siderite. 

K. Alaskite porphyry, Fortymile Creek, near Canyon Creek. Lassenose. Dike. 
Contains quartz, orthoclase, and some plagioclase, with accessory biotite and epidote. 

L. Alaskite, Skwentna River, 12 miles above its mouth. Toscanose. Dike. Con- 
tains quartz, orthoclase, and microcline, with no dark minerals. 

M. Alaskite, Tordrillo Mountains. Alaskose. Dike. Consists of quartz, orthoclase, 
and microcline, with no dark minerals. P. R. C. 1275.- 


42 09 10 
1.86 1.00 17 
5.33 3. 52 3.19 
4. 56 4.89 4. 80 

16 ro a 15 

48 + 26 53 

10 +06 09 

60 -10 trace 

13 | trace trace 


99.86 | 99.66 99. 82 


In J to M there are traces of P20; but no COs. Manganese is also present in traces. 


N. Augite belugite, Skwentna River, near Hayes River. Hessose. Dike. Con- 
tains essential feldspar, intermediate between andesine and labradorite, augite, and 
some hornblende. Alsoa considerable amount of pyrite. P. R. (. 1274. 

O. Tordrillite, Tordrillo Mountains. Alaskose. Dike. Contains phenocrysts of 
quartz, orthoclase, anorthoclase, and anorthoclase-albite. Groundmass consists of 
quartz and orthoclase. No dark minerals except very small quantities of secondary 
hornblende. P. R. C. 1276. : 

P. Augite aleutite, near Kalinai Pass, Aleutian Peninsula. Andose. Lava. 
Chiefly labradorite, tending toward andesine, with a considerable amount of pale- 
green augite. P. R. C. 1277. 


178 ANALYSES OF ROCKS AND MINERALS, 1880-1908. 


Q. Plagioclase-scapolite-biotite rock, Skwentna River, 12 to 15 miles above its 
mouth. Tonalose. Dike. Described by Spurr in Am. Jour. Sci., 4th ser., vol. 10, 
p. 310. Essential constituents andesine-oligoclase, scapolite (dipyre), and biotite, 
with accessory apatite and zircon. P. R. C. 1273. 

R. Tonalite-aplite or yukonite. Yukonose. Yukon River, above Fort Hamlin. 
Hitherto undescribed. Consists essentially of quartz and soda-lime feldspars. 


2 
B20 at 110° 


a Whether § or SOg was not determined. 


BRITISH COLUMBIA. 


Peridotite, junction of Eagle Creek and Tulameen River, Yale district. Dunose. 
Described by J. F. Kemp in Bull. 193. About two-thirds olivine and one-third 
serpentine, with some magnetite, calcite, and magnesite as accessories. Analysis by 
W. F. Hillebrand, record No. 1930. P. R. C. 1472. 


TiO2, ZrOz, BaO, SrO, and LizO were absent. 


HAWAIIAN ISLANDS. 


Rocks collected by Whitman Cross, who supplies the petrographic data. Analyses 
by W. F. Hillebrand, record Nos. 2038, 2112. A and B are described by Cross in 
Jour. Geology, vol. 12, p. 510. 

A. Trachyte, from Puu Anahulu, North Kona, Hawaii. Umptekose. Consists 
chiefly of alkali feldspar, with small amounts of diopside and obscure sodic amphi- 
boles or pyroxenes. Analysis incomplete. 

B. Trachyte, from Puuwaaraa, North Kona, Hawaii. Umptekose near nordmarkose. 
Black glass, containing alkali feldspar microlites and ferritic particles. 

C. Basalt, crater of Haleakala, Maui. Essexose. Contains plagioclase, orthoclase, 
nepheline, augite, much less olivine, magnetite, and apatite. 

D. Plagioclase basalt, Makaweli Canyon, Kauai. Auvergnose. Consists essentially 
of augite, olivine, plagioclase, and magnetite, with a little glassy base. 
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E. Melilite-nephelite basalt, Kild4uea Landing, North coast of Kauai. Uvaidose. 
Consists essentially of augite, olivine, melilite, nephelite, magnetite, and apatite, 
with a little analcite. In vesicles, also, an undetermined fibrous zeolite. 

F. Portion of E soluble in 1:40 nitric acid. 


A B Cc D. E F 
SiOg. 62.19 | 49.55 45.48 | 37.50 15. 84 
Al;O3 17. 43 | 17.78 11. 87 9.12 68 
Fe,03 1.65 | 4.65 1.98 5.59 1.47 
FeO.. 2.64] 5.89 9. 87 8. 81 47 
MRO aicisrctnsrrsatats side asic Buss nietetsictes SeieEoemuied sain areenteas inoaeade os 40} 2.49 13.28 | 13.72 3.39 
CaO... 86} 7.01 10.97 | 13.85 5.21 
Na3O. 8.28 | 6.12 2.21 2. 69 2.28 
(0 ee 5.03 | 2.29 ete - 63 60 
H20 at 105°. ........ 14 -29 +23 1.05 61.05 
H20 above 105°....... 39 34 74 2.35 | 52.35 
EP OF orececciasajcremtngnets hz news sisi suusedisialeameerinnie tenenmene|gedes tae 37 | 2.09 1.90 3.21 05 
ZrO2 04 01 none MOD | sroaees 
CO2 02 | none none BPA 27 
P20: 14| 1.10 : -90 90 
Cl. undet. (?) (?) +05 03 
Bios sett) MONG een vc crane ate PLACE | 5. 04x0.0's 
Cr2Q3......- where Ste mieecngmanasis|ietes epee trace | none - 08 -07 a 
NiO (CoO). sete 2 ose wiseeeedermnt sie atey sate none | none 04 .04 ? 
MnO....... oe Soha eins thes PoC ceseet Seales ees - 32 +28 -16 -15 |inAlaOz 
BaO....... sisige Sipialshdpaiotetaccactainrajernoisuseeyars ie el |eias Sie s - 03 - 05 04 07 | = (?) 
OF Ogio sssinisiaaye siciseaciaulstuemteisisisiersiornive mene hoteniced eas baeeaaoe none -08 | trace? 05 | inCaO 
Aig Ol ee acicuisan Styne Gueienins ab anatatss eckolasercel laeaeced trace | none none | trace cag 
Vi Osu cnssaviansn ta newiitedmsa seca stemetenes sarereescacabasaeeee none 015 04 3 
BOSgs ssisccsisser vind civecamem ease xicsiosasmsemeessies eens s|aacesecilesseeaas 03 03) |ascisiersicr is 
99.24 | 99.93 |100.065 | 99.94 | 100.19 41.59 


a Loss on ignition. > Assumed. 
GUATEMALA. 


Volcanic dust from the volcano Santa Maria, collected on deck of steamer Luxor, 
60 miles distant in San Benito Harbor, October 25, 1902. Yellowstonose. Analysis 
by E. T. Allen, record No. 2011. 


SiO... 36 
AlzO3-. 73 
Fe203.. 49 
-18 

«oT 

100. 33 


Traces of Cr203, MnO, and BaO are present. COs is absent. 


WEST INDIES. 


Volcanic ejectamenta from Mont Pelée, Martinique, and La Soufriére, St. Vincent, 
eruptions of May, 1902. See Diller, Nat. Geog. Mag., vol. 13, p. 285. Also Diller 
and Steiger, Science, vol. 15, p. 947. 

A. Pumice, Mont Pelée, eruption of May 8. Bandose-tonalose. Hypersthene 
andesite, containing plagioclase, hypersthene, and magnetite in a vesicular, glassy 
groundmass. : 

B. Sand, same eruption as A, collected on deck of the steamer Roddam after its 
arrival at Santa Lucia. Tonalose-bandose. 

C. Dust, Mont Pelée, eruption of May 20. Tonalose. Collected on deck of 
steamer Potomac in harbor at Fort de France. B and © resemble A mineralogically. 

D. Volcanic dust from about 1 mile north of Georgetown, St. Vincent. Bandose. 
Collected by E, 0, Hovey and not described in the articles cited above. 
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E. Pumice from La Soufriére. Bandose. Collected by R. T. Hill. Hypersthene 
andesite containing plagioclase, hypersthene, augite, olivine, and magnetite. (Diller.) 

F. Dust from La Soufriére. Bandose-placerose. Collected on steamer Coya, at sea, 
about 275 miles southeast of St. Vincent, May 7, 1902. Contains feldspars, pyroxenes, 
magnetite, and possibly other minerals. Contained 0.57 per cent of soluble salts. 

Analyses A to D by W. F. Hillebrand, record No. 1991. Eand F by George Steiger, 
record Nos. 1984, 1989. 


A B Cc. D. E Fa 

SiQgs.cgecausciees semack te eeGesen tee caenaaia ta ceaeess 61. 07 60.01 | 63.23 | 55.08 | 55.64 57. 62 
BGO a crcserreasetaietencighrn eres srais toi ndiais Gmaasloursins ae Sea RS 17.55 17.54} 16.73 | 18.00] 18.21 19. 76 
Weg. occ. eee reteset sekeen aaminnessemeceataienres 2.13 2. 88 2.58 2. 46 3. 63 3. 43 
THEO sc tossseinicin wars deo Adee eeeeeeesiem ster aiates siaieticies. 4.13 4.30 3.12 4.57 4, 83 3. 90 
MEO) ccecadissindicdemcnc inc aiee Vereen sesso aee 2. 26 2.76 1.84 3.34 3. 48 1.82 
CAO sic snvee nce biumdaecancnes osese seeeiTee pematenuee 6. 28 6. 80 6. 01 7.79 8.14 6.45 
Na Ol: sacnace haea sek eirsianie Hace Ooeinsionee RARE eEeEaS 3.50 3. 41 3.71 3. 48 3.55 3.87 
Ris Ob acre a Seer eee Nee aeisteMaede Smee scene = 98 89 1.11 65 58 71 
3 Oat 108 ios cea tcacansee nieeeetielciisneecnels enicisinine 23 -10 +17 66 20 41 
THe Oi ADO VO LOS 2 cwisciiiss sSxen ee tadencwe eee terclcemetecs 1.37 30 - 48 1.39 54 59 
WO tccvem-deriemicit ccmuisidce see ceae eeeee ear esse ecient ke 247 ~45 - 40 98 87 
Zar O srsterm pee evenanveeiersensisinncisie tcnaicl aera tiaclowingiamais eS EP SR Mama trace? | trace? | trace? (G2) ial Reeeeeiee: | ee ante 
PaO pasa cxrecertaieceede as rechsirceniinnor neta eaniiaes 15 15 15 17 Tt 17 
GO goes utter contrarer ened ven eebatneteie alsite cise sakuiaece =e sme aeisl | seiieceln| se cemrier 24} none 29 
Be isc daciocgtncs caesar ae ere netemencerieeaciete mesure 016 | trace | trace j-.....-- +04 ey 
PEG Si scaessisnaernceceustanene ois fe rashes ROAD cea ee ek renee veimge ts ais  Motoreiataig-sial| wSisiciaiaiei | ajalarmiereisie OI. ciciatateracere aversistersyare 
TOS odacseicisveunssayersici a days orienta RS Tee Ree eeee ess 21 +23 18 21 19 08 
Ba Qian cccedksdicna idan nnaassascsuienim sass teeasemet 02 - 03 .03 | trace OS esses cccsers 
WisOse.iemo hud sueae Shrtterlaswas eee KetmcnmemseEeee trace trace | trace | trace |.......-]......-- 
100.366 | 99.85 | 99.74 | 99.75 | 100.15 | 100.08 


a Soluble in water; CaO, 0.20; NaeO, 0.08; SOs, 0.29, and a trace of Cl. 
COz, Cl, NiO, SrO absent, except a trace of Clin F. 


BRAZIL. 


A kyanitic schist from Serra do Gigante, near Diamantina, was analyzed at the 
request of Prof. 0. A. Derby, who describes the rock in Am. Jour. Sci., 4th ser., vol. 7, 
p. 343. Analysis by Hillebrand, record No. 1783. Contains kyanite, chlorite, sericite, 
quartz, and rutile. 

A. Bulk analysis of the schist. 

B. Portion soluble in hydrochloric acid. 

C. Portion soluble in strong sulphuric acid. 

D. Residue insoluble in sulphuric acid. 

The bracketed figures are deduced from other columns than the one in which they 
appear. 


42.64 | 56. 66 
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TASMANIA. 


Two analyses of so-called ‘‘volcanic bombs” or ‘‘buttons” were made by W. F. Hille- 
. brand, record No. 2097, at the request of W. H. Twelvetrees, of Launceston, Tasmania, 
These curious forms of volcanic glass have every appearance of artificiality, but are 
said to be found under such conditions and in so many localities that the idea of their 
human origin is precluded. A paper on the subject by R. H. Walcott may be found 
in Proc. Royal Soc. Victoria, vol. 11, p. 23, 1898. 

A. From Upper Weld tindrift. Almerose. Analysis incomplete because of insufli- 
cient material. Sp. gr., 2.454 at 18.5°. 

B. From Pieman. J. 3.4.8. Sp. gr., 2.428 at 22° 
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ANALYSES OF SANDSTONES, CHERTS, AND SINTERS. 


SANDSTONES FROM EASTERN STATES. 


A. Calciferous sandstone, New Sweden, Maine. Described by H. E. Gregory in 
Bull. 165. Analysis by W. F. Hillebrand, record No. 1795. Contains quartz, calcite, 
feldspar, magnetite, muscovite, and siderite. 

B. Brown sandstone, Hummelstown, Pennsylvania. Analysis by E. A. Schneider, 
record No. 1280. Described by Diller in Bull. 150, p. 77. P. R. C. 14. 

C. Triassic sandstone from the Jaittelle quarry, near Hancock, Maryland. Hard, 
compact, brown. Analysis by F. W, Clarke, record No. 613. 


nso ab esi. AC) een areal aaa see BONN eos eH Heer aie SAUER SS Tee el|t ce Gaalees omnes 88. 68 


SANDSTONES FROM MICHIGAN, WISCONSIN, AND IOWA. 


A. Yellow sandstone, Stony Point, Michigan. Analysis by F. W. Clarke, record 
No. 213. 

B. Potsdam sandstone, Ablemans, Sauk County, Wisconsin. Described by Diller 
in Bull. 150, p. 80. Analysis by Schneider, record No, 1280. P. R.C. 15. 

C. From Boscobel, Wisconsin. 

D. From Beetown, Wisconsin. Analysis C, D, by G. Steiger, record No. 2227. 

E. From Springdale Station, Sioux City, Iowa. Analysis by Steiger, No. 2295. 

Rocks C, D, E are St. Peter sandstone, described as ‘‘glass sands” by E. F. 
Burchard in Bull. 285, p. 459, and Bull. 315, p. 377. Partial analyses only. 
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SANDSTONES FROM OHIO. 


A. Blue sandstone from near Cleveland. Analysis by T. M. Chatard, record No. 
214. 

B. Sandstone from Berea. Analysis by L. G. Eakins, record No. 914. 

C, D, E. Three samples of the ‘‘Peebles-Henley sandstone,’”’ from Portsmouth. 
Analyses by H. N. Stokes, record No. 1239. Alkalies, etc., undetermined. 


SANDSTONES FROM KENTUCKY, MISSISSIPPI, MISSOURI, AND ARKANSAS. 


A. Carboniferous sandstone adjoining the peridotite dike of Elliott County, Ken- 
tucky. See Diller, Am. Jour. Sci., 3d ser., vol. 32, p. 125. Analysis by T. M. Chat- 
ard, record No. 354. 

B. Fine-grained, fissile sandstone. Same locality and reference as A. 

C. ‘Glass sand,’’ near Iuka, Mississippi. Received from E. ('. Eckel. Analysis 
by G. Steiger, record No. 2268. 

D. From Jackson, Missouri. 

E. From Versailles, Missouri. 

F. From Everton, Arkansas. 

Rocks D, E, F are St. Peter sandstones, described by Burchard in Bull. 285, p. 459, 
and Bull. 315, p. 377. Analyses by Steiger, Nos. 2227, 2295. 


SANDSTONES FROM KANSAS. 


St. Peter sandstones described as ‘‘glass sands” by E. F. Burchard in Bull. 285, 
p.459, and Bull. 315, p. 377. Analyses by G. Steiger, record Nos. 2222, 2227, 2295, 
Partial only. 

A, B, C, D, from Fredonia. 

E, from Neodesha. 

F, from Havana. 
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G, from Caney. 

H, I, from Niotaze. 

J, K, L, from SE. } sec. 13, T. 28 8., R. 12 E. 
M, from near Fall River station. 


73 81 96 
35 26 80 
05 06 04 
18 08 13 
80 81 73 


99.92 | 100. 04 99.94 


a Total Fe. 
SANDSTONES FROM COLORADO, UTAH, AND ARIZONA. 


A. Yellow sandstone, Armejo quarry, Colorado. Analysis, partial, by T. M. 
Chatard, record No. 289. 

B. Sandstone, Robinson mine, Summit County, Colorado. Analysis by L. G. 
Eakins, made in the Denver laboratory, partial. 

('. Sandstone from the Logan mine, Rico district, Colorado. Consists mainly of 
quartz and sericite. 

D. Altered sandstone, in contact with C. Same constituents, plus limonite, 
anglesite, and a hydrous magnesian mineral. Analyses C, D, by W. F. Hillebrand, 
record No. 1914. Described by Ransome, 22d Ann., pt. 2, p. 287. 

E. Banded sandstone, Peoa, Utah. Described by Diller in Bull. 150, p. 80. 
Analysis by Schneider, record No. 1280. P. R. C. 16. 

F. Brown sandstone, Flagstaff, Arizona. Analysis by T. M. Chatard, record No. 
1144, 


RIO shonsar ations abba ea beeeiavadpsateecedouweesoscueseac Maat. (Undet. | 3100) <6559)| sce ie cicl fascias ice 
sO? at M002 sass Gace tae rae Ree be etadensBuaisacin: undet. ayllls 32 
TiO above 00? secre ecscesacatos peteceurateamerten } 1.19 |undet. |f? 1-90 li 5.49 29| 2194 

9 sis cra sisrareserstaiaiids. sila a/ecrasiatraisisisis's sale Rule oie asians and aid Re save ¢19.04] nome |........|...-.... 5.77 


chegaatelslsisitsidgte coterie givelgaaysthe kevin dy os siecnee passers alee JOS: Nenana anaes ee 
cgusceSreeetesbseenehee senses seeds |Seamesee PLACE lance woee|eeeraseclacacee 
A ikesie Sis Ne AUER meets Be gaara anda Ete es trace DO4 Wermaaee pastes 
sscinhat cheaedeoeteaaaoen |. dagamnalenieeceae|aeshacen| BIACE |aco..83 Beasties 
PDE sored dhesare oi2 sini clsre 2 Pinersisheiorrescleieasi ma Sa mae emasineinsiceeyant as Sener leeaied ete 04 | TONE ier cece is beinsenheis 


i 
| 
| 94.57 | 98.42 | 99.66 | 100.77 | 99.14 99. 96 


@ Silica and insoluble matter. b Loss on ignition. ¢ Calculated to satisfy bases. 


SANDSTONES. 185 


SANDSTONES FROM CALIFORNIA. 


1. MOUNT DIABLO. 


Described by Turner and Melville in Bull. Geol. Soc. America, vol. 2, pp. 383-414. 
Analyses made by W. H. Melville in the San Francisco laboratory. 

A. Upper Cretaceous, Chico sandstone. Light brown, finely granular, carrying 
grains of mica and feldspar. 

B. Lower Cretaceous, Neocomian sandstone. Hard, granular, greenish. From 
headwaters of Bagley Creek. 

©. Miocene sandstone. Granular, particles light brown and black, friable. From 
near Wall Point. 

D. Chico sandstone. Greenish gray, compact, crystalline. 


SS B on D 
BIO = ciacacsiers seuss dame <n a eestasnginis xeislnns ois ans pieaetennaye Melee eeaielaaee Se 73.71 | 56.84] 44.54 | 36.93 
SANGO ia cecsin auton qusietialeeteonta tate alecacmyes a arsoeecettie: aia dra hance tac ioeeaiatet ats 10.40 | 11.37] 12.63 7,22 
Weg O scenic ot sient wyoecsawn aa elecahs oy SRUSEDAEN we SEO RERA SSS SEE eREE TEES 3.89} 1.46] 2.50 1.59 
FeO). scceas oy sanncioans oveaneciats) akgeetsne at a. Maca anes FasceseeeSeee 1.88) 4.95] 3.08 2.95 
MBO a seiciensexs sche earned SBIR SOO Seatashantiennne Ui egaeaaltea ae ucecaian esas 1.62] 3.10] 5.55 2.34 
CBO sso sicine atesiaientayaasegale's bitin sageialeee Ataeyacteesis oe ad Man senae mote auton 96| 7.62) 14.65] 29.34 
NSO apcc cece ehalat am Osan AF aN ana an CORA ees ne eatcenare’ 3.48} 3.26] 3.35 2.94 
BO at 66 FARO GHRE ap rOCSrnICN ER: 08 ia eH “3 

20 al PS ps earms am caserctenctees aes Soivicadapcbisis aie Gaceeadeusha Sa aiee reine a ag heeauee F ~ 45 le, é 
RsO Ab OVO 51 00 ccs Sieccdrcmpanc sc vepsioeeneieoe Se a klerNann Aa Gnaeerere ood Heaeemeeraere 2.60} 3.34] 2.25 3.45 
BOR ic niocaasctaaeaeeec gates ents oo tel quadwnt seaeenen Laue eenaes none -10 29 -16 
Mii Ovo sien conse comedincenaemocainanens ve An omnia es tuebn cieaeeaeneeeiae el 622 44 57 
CO a vtesaceiaw saute aiteeceniad oy Denes BE Ea ep SRE MEER ERE SS She none 5.10 7.76 | @11.30 
100.76 | 99.67 | 99.84) 100.00 

a 


a CO: determined by difference. 
Traces of organic matter are found in all four sandstones, but were not determined. 


2. SHASTA COUNTY. 


Described by J. 8. Diller in Bull. Geol. Soc. America, vol. 1, p. 411. The rock is 
made up of quartz, feldspar, and biotite, with a calcite cement. Serpentine, sphene, 
mmagnetite, and zircon also occur in it, but are less common. 

A. From Salt Creek, one-half mile above McNett’s. 

B. One and one-fourth miles below Ono Bridge, north fork of Cottonwood. 

C, D. Three-fourths of a mile below John Allen’s, Dry Creek. 

E. From John Allen’s, Dry Creek. 

Analyses A and B by T. M. Chatard, record No. 1106; ©, D, and E, by J. E. Whit- 
field, record Nos. 972,-973. 


» 

A B. C. D E, 
BIOS cca cmacenemsaiae ans yasaneummainved spetekinte idclseuncuis esis 48.13 | 48.10 | 59.10 | 61.60 54. 55 
AlIO3 eco2 con uss sec aense: He gets Svea eees Peeeed Lasse Shae ees 11.19 | 12.16} 14.02) 12.15 10. 64 
030332 sepeedisin xo heesaisisin dese ciety us Raia Bae SRR SR SRR RES DOES 1,25 1,02 3.16 2.09 1.59 
BOO. 8 cece isioigyays ida ayecdte stars bsSie exdiancin cinigeaiaie cost eletsin ease RES 1.47 2.14 1,42 3. 30 1.16 
MON 25a d eo popesalers scterecdi tress wieder ousbune mcleietmiok oareisiesansie setae ae Nae 2.22 1.65 1,72 2.33 1.29 
CaO sectemeas-ces ate ase aawsheinsaiciecanag semor el aiseeeciane oda: 16.39 | 15.88 9. 35 6.92 14.30 
IN B8O) ehcrccpatncsesecinrsrertiarmaiabe ac diaulcasik eas aeE clea TERS eeREE Ie 2.29 2. 46 2.21 2.16 2.60 
Kis Q) cueaicrscace asic ciate ape rioe arcisi sted arom elseiniasioiniincmaanitia te 1.17 1.56 1.49 1.41 1.68 
B20 at 110? sess vewserscneevekcewka peeaeaees earescsn same sccete a -78 WAG | ctrmanicies levee cswalyeverecs 
B30 at red Neat. woes. seen csesuiswsadeeews 1. te eR ok eee 1.78 3.27 2. 63 3.10 1.60 
NO arsioi3 ssid siciscaicsche 2 lg wrasaia Gare aloe aeiasie paatseine aa amen SERENE 24 47 -70 | trace trace 
Pa Os 52 aitscincea tess aan a eto oes RO iT SURE les Tee enee -14 -13 | trace 08 10 
MMO eae s eect See otaad th cokneeted Mine oneelen Gk emee 29 -26 | trace | trace 1.53 
BAO sero torcicicinecteyaimatsasioaeemeamncari ce eames aaaaiaees saeees 204 HUINGet:. | sccccen eancsasemeceees 
C8 sosackare seater macro sia eccrniate ts athaitrete, ard nicsishessiasis pelatntaahis acing 12.73 | 10.36 4. 65 5.05 9.05 
SO sie seneeees veeceaowben sesae eeacacae ee neeeese rarpescssarmiton. |negeaeagilhe ease trace 27 10 
GY os pews. cecinearoaeeauelnaaedenans aeeediga ns oh ete nvememetel eeeeesenl eaamenss trace | trace 72 
100.11 | 99.92 | 100.45 | 100. 46 100. 31 
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The following bedded sandstones of the same region are also described: 

F. From middle fork of Cottonwood, 1 mile above Miller’s. 

G. Top of cascade, 14 miles up Byron Creek from north fork of Cottonwood. 

H. Two and one-half miles above John Allen’s, Dry Creek. 

Analyses F and G by Chatard, record No. 1106; H by Whitfield, record No. 974. 


3. SULPHUR BANK. 


Described by Becker in Mon. XIII, p. 92. Analysis made by Melville in the San 
Francisco laboratory. An altered sandstone, showing grains of quartz, plagioclase, 
and orthoclase. 


CHERT. 


From the lead-zine region of southwestern Missouri and its extension into Kansas. 
Collected by W. P. Jenney. 
. Unaltered chert, East Hollow, Belleville, Jasper County, Missouri. 
. Partly altered, same locality. 
. Altered to ‘‘cotton rock,’’ same locality. 
. From the Surprise mine, Joplin, Missouri. 
. Blue chert, unaltered, Bonanza shaft, Galena, Kansas. 
. Same locality. 
. Altered, same locality. 
. Jasperite, Joplin, Missouri. 
I. Jasperite, Galena, Kansas. 
Analyses A toG by E. A. Schneider, record No. 1205; H and I by L. G. Eakins, 
record No. 1208. 


HPOtrAyoOonmPT 


A B Cc. D E. F G H I 
NO dee cacenscranesnanearey sex 98.92 | 98.71 | 99.46 | 99.23 | 98.60 | 99.13 | 95.77 97.33 
Al:O3, Fe204 4 4 29 22 52 1 1.84 1.89 
COs aes 02 02 trace trace | trace 01 24 09 
CaO... 03 03 04 02 -10 | trace 54 ll 
Ignition 42 50 34 - 50 40 2 1.17 77 
99.87 | 99.69 | 100.13 | 99.97 | 99.62} 99.50] 99.56} 100.19 
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. SILICEOUS SINTERS. 


From the Yellowstone National Park and similar localities. Analyses A to E by 
J. E. Whitfield, record Nos. 97, 100, 707, 708, and 861. Discussed by Weed in 9th 
Ann., p. 619. 

A. Dried siliceous jelly from Emerald Spring, Upper Basin. 

B. Sinter from Solitary Spring, Upper Basin. 

C. Grayish sinter from margin of Splendid Geyser. 

D. Compact sinter from Old Faithful Geyser. 

E. From Asta Spring, Hillside Group. Sp. gr., 1.7122. 


A. B. (oH D. E. 
93.37 | 93.88 
1.16 1.73 
trace 14 
05 07 
29 +25 
ll - 28 
02 23 
4.17 3.37 
- 08 18 
231 - 20 
COP geNit..s aavecemates aecamemeeunes enet weouigt seeceeenens eeeete 2B | wederecan 
Ay OF SATU Cy ee cees vaca acs bt SAS Sees bh eenigamenat SeaesaeretSe BE Peas OY | deheniare aus ee sl eenteadleceseees 
100. 41 | 100.33 | 100.02 | 99.92 100. 09 


Analyses F to O, are all of Yellowstone Park deposits. Record Nos. 236, 703, 697, 
706, 698, 709, 812, 866, and 1012. Analysis N by T. M. Chatard; all the others by 
J. E. Whitfield. Samples collected by W. H. Weed. 

F. Geyserite incrustation, Spring No. 8, Giant Group, Upper Basin. 

G. Incrustation from margin of crater, Surprise Geyser. 

H. Deposits from Coral Spring, Norris Basin. 

I. Sediment, Vixen Geyser. 

J. Deposit from Artemisia Geyser. 

K. Opal deposit, Norris Basin. 

L. Incrustation, Excelsior Geyser Basin. Bottom layer, compact, opaline. 

M. Same as L, top layer, sintery. 

N. Incrustation, platform near Union Geyser. 

O. Black coating, the ‘‘Minute Man,’’ Norris Basin. 


aIncludes H of organic matter. b Whether as S or SO3 was not determined. 
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K L M. N. (e) 
STO as, Seco, tecssysis, art nod ceaiaiaiayleesnainic oo eioiaiesale nine aoe Maem EES 90.85 | 94.40 rs 85. 08 
AV Os cds ed aa-nthmaacetunteied PBZ Veizreiajscia 
Fe,0, be Seas eh ae tate Sees 83 -79 trace 2.65 
GO) re tts taraisgaie Seorperten eeablee ese 46 none or) 1.67 
Mie Obs sccvsratwiaitnisnzieisiaitiaeeesesicisinis trace | none -07 trace 
hae ® SPR Pee berg seeeabae 
OP 8b 100" ec ne cases . 

Ha0 above 105° \ : } 7.90 } 5.02 | 3°95 } o10. 67 

| 100.04 | 100.21 | 99.28] 100.07 


a Loss on ignition. Water and organic matter. 


The following foreign sinters were analyzed for comparison with the Yellowstone 
Park specimens: 

P, Q, R. Three samples of sinter from Rotorua, New Zealand. Analyses by J. E. 
Whitfield, record No. 998. Discussed by Weed in 9th Ann., p. 619. 

S. Sinter from Mount Morgan gold mine, Queensland. Described by Weed in Am. 
Jour. Sci., 3d ser., vol. 42, p. 165. Analysis by E. A. Schneider, record No. 1254. 


ANALYSES OF CARBONATE ROCKS. 
MAINE AND VERMONT. 


A. Limestone, Islesboro, Maine. Collected by George Otis Smith. Analysis by 
W. T. Schaller, record No. 2139. Partial only; CO, calculated to satisfy bases. 

B. White marble, Rutland, Vermont. Analysis by L. G. Eakins, record No. 1213. 

C. The portion of A insoluble in dilute hydrochloric acid. Same analyst and 
number. 

D. Dolomite, Green Peak quarry, Dorset, Vermont. Analysis by George Steiger, 
record No. 1938. Described by Dale in Bull. 195. 


Kia). oo srare,cteics 
H20 at 105°. ... 
H20 above 105°. . 
rofe} 


MASSACHUSETTS. 


A. White marble, Lee. Analysis by E. A. Schneider, record No. 1279. Described 
by Diller in Bull. 150, p. 299. P.R.C. 116. 

B. Limestone, Lee. Collected by B. K. Emerson. From cut on west side of rail- 
road. Analysis by George Steiger, record No. 1654. 

C. Dolomite, Charlemont. Collected by Emerson. Analysis by Eakins, record 
No. 1343. 

D. Dolomite, Webster. Collected by Emerson. Analysis by H. N. Stokes, record 
No. 1634. 
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NEW YORK. 


A. Dolomite marble, New York Quarry Company, Tuckahoe, Westchester County, 
Analysis by W. F. Hillebrand, record No. 746. 

B. Hydraulic cement rock, Akron. Analysis by George Steiger, record No. 1655. 
Described by Diller in Bull. 150. 


A B. 

ETDS OU LG sca cee fe oseceed aes Sesrmmreiane es Stee eee anes Seo wcll ho lerasd See Bae love evousiom Braaes close Surette noe 1383! | smseeese 
LO as. < ssc awakesteenentak sininamrciccnmemteists Tamenaebaniieed Hatt edatmweescenacmaskaiees sas mea eee 9.03 
TiOg.. -16 
JANG O Bare cater nt isang oe x npr eee Snsaeiyd A sigiaiatgiatareere oIsisIas am ERR EES CE eMRR Maes Demise cece sete 2.25 
Fe203. ~85 
ROO. 3.72. ciceestisinns Disiwtoas tesate arate eeeed eae aeeananeemeesee see eee oo ia rere bine 52 
COO. conc ctsiarsieenciais bieiinteein Sinead cccin dieses eae Bois OEE ER Sta DERE aes cme eee eS 26. 84 
MEO es issetsictaeccnachedapsisce tind etitiaue cteg ies iasee eS mnie mctseis niece niaaysani nie sig oe Me eee ae Sees 18. 37 
RON. a cial eihecRancayads op esd esSibs clepteslbad Rissusbis ‘eAadiead pesdicseussiatc sine Reuse Sodas eysiclatcscioimeiseraage Gry sisal ecave ee 85 
Wat Od crasaneteiecesonbsnedehstaliatie toeimbes audneiuses Hike teriesiinetalaeswatseek Secinmaleeien Soe none 
H20 = 98 
Pi O ie. seanmactemcsiass smidiamaira masses eeamanakisans AREA RRR Ree ede ad te sama acat aes - 03 
CO2 40. 33 
OT mame WSUS Be ta esicjateiecicte ied @kreergtectars misters seitg wie ysjove wie a Bred Daiginle Wier ipbfelel apie Tac saeeae | be oe eters ees 
100. 21 


PENNSYLVANIA. 


A. Compact gray limestone, Greason.- Described by Diller in Bull. 150. Analysis 
by E. A. Schneider, record No. 1279. 

B. Limestone, quarry on south side of Jordan Creek, near Jordan Bridge, South 
Whitehall. 

C. Quartzose dolomite, same locality as B. 

D. Hydraulic limestone, Atlas Cement Company’s quarry, Whitehall. 

Analyses B, C, D, by W. F. Hillebrand, record No. 2016. Samples collected by 
T.N. Dale. 


99.08 | 98.23 | 96.81] 100.13 


MARYLAND. 


A. Dolomite marble, Cockeysville. Analysis by E. A. Schneider, No. 1279. 
P, Ri Gy 11%, 


CARBONATE ROCKS. 191 


B. An earlier sample of D. Analysis by J. E. Whitfield, record No. 827. P. R. 
©. 117. Described by Diller in Bull. 150. 


VIRGINIA AND WEST VIRGINIA. 


. Limestone, upper ledge, Moundsville Narrows, West Virginia. 
. Same as A, lower ledge. Analyses A and B by T. M. Chatard, record No. 127. 
. Trenton limestone, Lexington, Virginia. Analysis by R. B. Riggs, record No. 


. Limestone, Staunton, Virginia. Analysis by George Steiger, record No. 1630. 
. Part of D insoluble in one-tenth hydrochloric acid. 

. Soluble part of D. Analyses E and F, also by Steiger, same number. These 
three analyses are accompanied by analyses of the residual clay, formed by the 
weathering of the limestone. See section on clays. 


oo 
os 
Smo" QW e 


H20 at 100°... 
H20 above 100° 


NORTH CAROLINA AND SOUTH CAROLINA. 


A. Marble, from Marshall, Madison County, North Carolina. 

B. Marble, from Bakersville, North Carolina. Analyses A, B, by E. C. Sullivan, 
record No. 2157. 

C. Marble, from Fletcher, Buncombe County, North Carolina. Analysis (partial) 
by G. Steiger, No. 2209. CO, calculated to satisfy bases. 

D. Marble, from Caney Fork, Jackson County, North Carolina. Partial analysis 
by W. T. Schaller, No. 2259. CO, calculated. 
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E. Marl, Charleston, South Carolina. Analysis by W. F. Hillebrand, record No. 
2187. 


100.15 | 100.22 | 98.11 99, 91 


a Includes organic matter. 


GEORGIA. 


A. Marble, Happy Valley. 

B. ‘Creole’? marble, Happy Valley. 

(. Portion of B insoluble in dilute hydrochloric acid. 
D. ‘‘Cherokee’’ marble, Happy Valley. 

E. Portion of D insoluble in dilute hydrochloric acid. 
Analyses by L. G. Eakins, record Nos. 464, 485. 


100.28 | 99.69 | 98.84 | 100.04 98. 48 


FLORIDA. 


1, CORAL AND SHELL ROCKS, COLLECTED BY N. S. SHALER. 


Partial analyses only. Chlorides and sulphates present; alkalies and phosphates not 
looked for. 

A, B, C, D. Coquina gravel, Tortugas. 

EK. The same, Key West. 

F. Near Fort Worth. 

G. East side of St. Johns River, near Seville. 

H. Corroded surface, Miami Reef. 

I. Near Oak Hill. 

J. Near Melborne. 
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Analyses A to J by F. W. Clarke, record No. 885. 


Ay B. Cc. D. E. F. G. H. I. J. 


7 
- 22 32 -21 25 2.94 8.50 2.99 5. 87 17.83 
-47 - 56 -76 - 56 23 .B3 65 +95 1.18 
51.24 | 49.38 | 51.95 | 51.52 | 51.51 | 47.29) 51.22 | 50.34 43. 85 
2. 09 1.93 1.44 2. 08 71 1.51 - 06 87 - 26 


41.07 | 40.39 | 41.53} 41.58] 41.59 | 39.00] 41.22] 39.62 34.31 
» 8.57 5.12 | - 3.07 3.19 2.64 3. 37 2. 23 3.21 2. 53 


98.66 | 97.70] 98.96 | 99.18] 99.62 | 100.40 | 98.37 | 100.36 99. 96 


K. Coarse shell mass, Senote. 

L. Coral rock, Salt Key Bank. 

M. Loggerhead Key. 

Analyses by L. G. Eakins, record No. 882. The following analyses, also by Eakins, 
No. 883, are included for comparison: P 

N. Coralline bottom, Barbados. 

O. Recent coral (Siderostria), Bermuda. 


K. L. M. N. oO. 
22 -1l - 20 1.17 23 
+18 /\.  .04 22 31 trace. 

54.87 | 53.54 | 53.54 | 46.45 55. 16 

. 64 +71 +78 5.15 -20 
43.89 | 43.87 | 43.71 | 43.40 43. 74 
el 1.13 -81 2.73 - 54 

| 99.91 | 99.40 | 99.26 | 99.21 99. 87 


2. MISCELLANEOUS ROCKS. 


A to M, inclusive. Thirteen borings from the artesian well at Key West. Partial 
analyses by Steiger, record No. 1553. The figures at tops of columns give depths in 
feet from which samples were taken. For a description of the limestones see E. O. 
Hovey, Bull. Mus. Comp. Zool., vol. 28, p. 63. 


A B. C. D. BE. | F. 
25| 100] 150] 350/ 600 | 775 
25 12] 3.52] 5.10 13 
1 
“i 08 40. .35 \ 14 


i ; 1.67] 2.50| 6.70 
42.84] 43.36 | 41.77] 40.72 | 43.60 
98.11 | 98.80 | 98.82 | 97.54 97.10 
G H I J. K a M 


HOB sicrciasatdcexs Ste ceaicnashaniee sate xplacsac Ream aegatrate se 05 07 19 - 06 05 03 07 
AlgOg, Fe2O3........-2..-2205 21 il 16 odd 17 17 16 
CaO. é 53.84 | 54.49 | 55.12) 54.48 | 53.90) 54.28 54. 02 
MgO 86 62 30 .73 | ~ 1.14 1.12 1.06 
CO... Josie woeemeceaeaet 42.87 | 43.29 | 43.28 | 43.38 | 43.37 | 43.13 43.20 


P20, is present. Is included with AlsOz and Fe202. 
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N. Supposed cement rock, River Junction. Received from D. T. Day. Analysis 
by George Steiger, record No. 1844. 


LOGS Beat hoe oh Na epee eee SEE ES 12.331, THO) Ot 100? .0.acceccc secaganitea seeeseenmcen 94 
SATB OR: e:ccssasies BaceaneeRdaed Ae CRRAOI ATE EAS 1219) | TON a DOVE LOO erase 2 secaeeadectaer eet nate 2.05 
C5 OF coccensterceaie ars heimmepeeedd ine me ees SE 166) | PaO gis xcs crcsucmcinds ya sesiecurecmin ss a seadacices 05 
26228) | COs sev scisctianenines + peghinecninenise « anvgegaangs 38. 12 
16.72 — 
none 99. 82 
Si eadicetSeu ni cE eee ES . 50 
KENTUCKY. 


A. Lithographic stone, 1 mile from Brandenburg, Meade County, on Ohio River. 
B. Typical lithographic stone from Solenhofen, Bavaria. Analyzed for comparison 
with A. Analyses by George Steiger, record No. 1894. 


H20 at 100°... 
H20 above 100°. 


TENNESSEE, ALABAMA, LOUISIANA. 
a 


A. Limestone, Knoxville, Tennessee. Analysis by L. G. Eakins, record No. 1159. 

B. Knox dolomite, Morrisville, Alabama. Described by Russell in Bull. 52, to- 
gether with a residual clay derived from it. See section on clays. Analysis by W. F. 
Hillebrand, record No. 797. 

C. Limestone from Rayborn’s salt lick, Bienville Parish, Louisiana. Analysis by 
R. B. Riggs, record No. 323. 

D. White marble, streaked with black. From 5 miles west of Winnfield, Louisiana. 
Analysis by W. IF. Hillebrand, record No. 760. In addition to the constituents named 
in the table, this marble contains traces of barium, strontium, chlorine, and organic 
matter. 


100. 05 | 99.90 | 100.53 | 100.19 
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MISSISSIPPI. 


Limestones received from E. C. Eckel. Partial analyses by H. C. McNeil, record 
No. 2181. CO, calculated to satisfy bases. 

A. From Macon. 

B. From Scooba. 

C. From Border Creek. 

D. From Wahulak Creek. 

E. From Prairie Rock. 
F. Selma chalk, from north of Macon. 
G. From Lime Creek. 


A B Cc w. E F G 

BIO a a ciaiestichs Sacaeeiele he remiatesing Me mcacraesiegce 9.09 | 16.48} 10.60} 20.00 1.13] 8.52 8.06 
Al203+Fe203.. 7.47 | 6.97] 5.90] 8.92 68 6. 60 5.94 
MEOY srcaiecereects none 33 | trace | trace | trace | none none 
CaOsiescisseans 45.38 | 41.64 | 46.21 | 38.61 | 54.55] 47.00 47. 41 
gO): csaias sesini050 1.08 67 82 1.03 40 1.00 1.32 
OS ogaceg ae aiguenananpanceawcumaaqinememepeaye 35.61 | 33.04 | 36.26 | 30.30] 42.81 | 36.88] 37.20 

98.63 | 99.13 | 99.79 | 98.86) 99.57 | 100.00 | 99.93 
TYSON ius corn ncosaekentuieaccsacewereuaas 14.59 | 20.96 | 14.21] 25.79 1.36 | 10.00 10. 28 

TEXAS. 


Supposed cement rock, Uvalde quadrangle. Collected by T. Wayland Vaughan. 
Analysis by W. F. Hillebrand, record No. 1759. 
A, the rock; B, the part insoluble in dilute nitric acid. 


a By difference. 


OHIO. 


A, B, C, D. Trenton limestone from New Vienna. 

E. Trenton limestone, Arcadia, Hancock County. 

F. Air-line Junction, Toledo. This sample contains a great deal of ferrous car- 
bonate. ’ 

G. Gas rock, St. Henry’s well, Mercer County. 

H. Oil rock, Lima. 

All Trenton. Partial analyses by F. W. Clarke and R. B. Riggs, record Nos. 729, 
730, 732. Iron and alumina are present in soluble form. 


=- 
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The following partial analyses by F. W. Clarke, record No. 738, all relate to Trenton 


limestones: 
A. Well No. 3, Bryan. Gas rock. 
B. McElree well, Kenton. Depth, 1,315 feet. 
C. Huntsville. Depth, 1,405 feet. 
D. Prospect. Depth, 1,650 feet. 
E. Findlay street well, Dayton. Depth, 975 feet. 
F. Xenia. Depth, 1,075 feet. 
G. New Madison. Depth, 1,150 feet. 
A B. C. D. E. F, G, 
Tngoftibleese ston =i pesca catntans redeetemecateen’ 9.22) 5.26] 4.41] 26.12) 12.34) 9.23] Id 
Fes), AO aee0-7 seg srarends qc moeciemecied 151] 110) 3.15] 257) . .18| 3.60 
CAC O secret nits sim teaeeremraeesemeemaonsy 49.00 | 84.32} 57.23] 66.02] 82.36] 86.54] 64.91 
Me00s. .ov..05 .sceosoceuse 24 seueneeaeeeeees 38.59] 8.43 | 33.16] 3.77] 1.67] 2.99] 17.98 
98.32 | 99.11 | 98.95 | 98.58 | 96.95) 98.94] 97.60 


In C and G there is ferrous carbonate. 


Partial analyses by Charles Catlett, record Nos. 754, 755, 756, 757; all of Trenton 


limestones from the natural-gas belt. 
A. London. Depth, 1,594 feet. 


B. Air-line Junction, Toledo. Depth, 1,415 feet. 
C. Celina. Depth, 1,112 feet. 
D. City well No. 2, Upper Sandusky. 
E. Sandusky. Depth, 2,260 feet. 
F. Gas rock. Pauck well, St. Marys Township, Auglaize County. 
G. Gas rock. Bennett well, St. Marys Township. Depth, 1,121 feet. 
H. First city well, Carey. Depth, about 1,350 feet. 
I. Well No. 2, Fort Recovery. Depth, 1,065 feet. 
J. Waggoner well, 6 miles west of Fremont. Gas rock. 
K. Loomis and Nyman well, Tiffin. Depth, 1,470 to 1,481 feet. 
L. Loomis and Nyman well, Tiffin. Depth, 1,488 to 1,494 feet. 
M. Port Clinton. Depth, 1,660 to 1,700 feet. 
N. Wauseon. Depth, 2,135 feet. 
O. Napoleon. Depth, 1,830 feet. 
P. Kossuth, Allen County. Oil rock. 
Q. Doenze’s well, Franklin Township, Mercer County. Depth, 1,107 feet. 
bod B ce D E F. G. H. 1. 
2.88| 2.95] 8.18] 3.65] 3.18] °1.66] 5.72] 1.89 
8.68) 2.95] 4.31] 4.58] 3.12] 2.48|] 3.08) 1.57 
54.68 | 68.41 | 64.25 | 54.62] 52.18 | 56.94] 80.11] 87.88 
25.73 | 24.18 | 15.93] 33.67] 38.42] 35.55] 8.09] 7.43 
91.97 | 98.49 | 92.67 | 96.52] 96.90| 96.63 97.00| 98.77 
J K. L. M. N. Oo. P, Q. 
InsOluble 12s ckeeseuss Sees 5.22] 5.66] 9.88] 7.46] 18.24] 2.66] 1.08] 3.68 
AlOg, PeiOgu. sco. cowse vecissinawstenein ce 6.32] 4.86] 1.46] 4.16] 7.28] 2.14 -66| 8.38 
CACO Fg lawieeten star edeu nied meenes 52.93 | 52.80 | 79.39] 71.96 | 42.82] 53.85] 90.72] 69.53 
MgC Osiris versssngsensxeseneseenceacn 32.75 | 33.46] 6.20] 14.34] 28.11] 37.33] 6.69] 10.98 
97.22 | 96.87] 96.93 | 97.92] 96.45] 95.98} 99.15] 92.27 


CARBONATE ROCKS. 197 


INDIANA. 


A. Buff limestone, Hoosier Stone Company, Bedford. 
B. Blue limestone, same locality. 
Analyses by F. W. Clarke, record Nos. 306, 307. 


The following Trenton limestones are all from the natural-gas belt: 
. Union City. Depth, 1,160 feet. 
. Bluffton. Depth, 1,062 to 1,067 feet. 
. Muncie. Depth, 920 feet. 
. Greensburg. Depth, 867 feet. 
. Vernon. Depth, 905 feet. 
. Wabash. Depth, about 900 feet. 
Analysis C by F. W. Clarke, record No. 738. The remainder by Charles Catlett, 
Nos. 753, 758. 


merayoa 


Cc D E F. G H. 
Insoluble... . 2.14 2.37 3.30 0. 87 8.00 3. 52 
AleOa, Fe2O3. -| 1.23 4, 48 3.72 5 - 60 7.58 
CaCOz......- 83.21 | 53.43 | 51.96] 94.60] 85.56 53.18 
MeCO3n: sxamsesceicnwvewsenecass esiegtacewesieiadeeedases 12.48 | 37.47 | 38.11 -36 | trace 30. 53 
99.06 | 97.75 | 97.09 | 96.38 | 94.16 94.81 


MISSOURI. 


Limestones and dolomites collected by W. P. Jenney. Analyses by L. G. Eakins, 
record Nos. 1184, 1207. CO, calculated. 

A, B. Cherokee limestone, quarry near Seneca, Newton County. 

C, D. The same, near Grand Falls, Newton County. = 

E, F. Dolomite, Oswego land, Joplin. 


13 08 13 i 1.32 1.08 
07 -05 | trace 
trace 603)| “ETRCS | oe cnisies efepersiae cine 
54.92 | 54.98} 55.11] 21.46 28.72 


KANSAS. 


A. Limestone, Silverdale. Analysis by Charles Catlett, record No. 967. 
B. Cherokee limestone, Short Creek, near Spring River, Cherokee County. Analy- 
sis by L. G. Eakins, record No. 1184. 


15619—Bull. 419—10-——_14 
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C. Supposed marl, large surface deposit near Wakeeney, Trego County. Analysis 
by F. W. Clarke, record No. 212. , 

D. Limestone, SE. } sec. 13, T. 285, R.128.E. Analysis by G. Steiger, record 
No. 2295. 


Insoluble 


MICHIGAN, WISCONSIN, MINNESOTA, CANADA. 


Most of the rocks considered under this heading were described by Irving and Van 
Hise in Mon. XIX, pages 131 and 191. A few other analyses, also representing Van 
Hise’s collections, are taken from the laboratory records. The Canadian rocks are 
from near the boundary line, and relate directly to others gathered upon the Minne- 
sota side. 

A. Dolomite, near Sunday Lake, Gogebic district, Michigan. Analysis by W. F. 
Hillebrand, record No. 767. 

B. Dolomite, Penokee region, Wisconsin, NW. } sec. 22,T.44N.,R.5 W. Analysis 
by Hillebrand, record No: 768. 

C. Limestone, bed of Slate Creek, Huron Bay slate quarries, Michigan. Analysis 
by T. M. Chatard, record No. 894. From laboratory records; not in the monograph 
cited. 

D. Limestone, east end of Ogiskemannissi Lake; Minnesota. Analysis by Chatard, 
record No. 899. Not in monograph. 


> 
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1.02 


E. Iron carbonate, SE. 4 sec. 20, T. 47 N., R. 48 W., Michigan. 

F. Iron carbonate, south side of Sunday Lake, Michigan. 

G. Iron carbonate, Palms mine, Gogebic district, Michigan. 

Analyses E, F, and G by W. F. Hillebrand, record Nos. 769, 770, 771. 

H. Iron carbonate, Miner & Wells option, sec. 13, T. 47 N., R. 46 W., Michigan. 
Analysis by T. M. Chatard, record No. 893. 
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I. Iron carbonate, NW. 4 sec. 18, T. 47 N., R. 45 W., Michigan. Analysis by 
Chatard, No. 895. 


J. Iron carbonate, Penokee iron range, NE. } sec. 6, T. 45, R. 2 E., Wisconsin. 
P. BR. C. 999. 

K, L. Black, slaty, carbonaceous iron carbonates, Animikie formation, Kakabikka 
Falls, Kaministiquia River, Canada. 

M. Iron carbonate, west end of Gunflint Lake, Minnesota. 

N. Iron carbonate, north side of Gunflint Lake, Minnesota. 

O. Iron carbonate, north side of Gunflint Lake, Canada. 

Analyses, J, K, and L by R. B. Riggs, record Nos. 376, 377, 378; M, N, and O by 
T. M. Chatard, record Nos. 897, 898, 900. Rocks M, N, and O are described by 
Clements in Mon. XLV, p. 380. 


P. Ferrodolomite, Marquette district, Michigan. Analysis by George Steiger, 
record No. 1473. P.R. C. 994. 

Q. Ferrodolomite, Marquette district, Michigan. 

R. Portion of Q insoluble in hydrochloric acid. 

8. Soluble portion of Q. 

Analysis Q, R, and S by George Steiger, record No. 1442. These analysesare not in 
the monograph cited. 
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T. Ferruginous dolomite, Hamburg Hill, Menominee district, Michigan. De- 
scribed by Bayley in Mon. XLVI, p. 480. Analysis by George Steiger, record No. 
2033. 


27. 05 | 72.51 | 100.11 


The three following analyses, by E. C. Sullivan, record No. 2160, are of material 
collected in Michigan by I. C. Russell. 

U. Marl, Ore Lake. 

V. Dolomite, Maybee, tenth layer from top. 

W. Like V, fifth layer from top. 


U Vv. Ww. 
BiQes cece seceniekdee te eionnecanness yosauyewesre tea eure snntke asin eeerednremeains ae 0. 53 1.77 1.30 
AlOs.- 14 -01 16 
Fe203¢ 96 41 
MgO 1.10 | 20.84 19.79 
CaO 51.87 | 29.65 31.14 


Na2O0 ee “AO esemepedsemaieces 
Teg Oicpme ase See tite ee Bae wick: wibhioemeatnre ace dO, sen aes eam ses 
Eg Qv at WG ica; ois cievse aici: uetes ress sects silenced aes arcs 97 -12 «18 
H20 above 105°... .....- ares piss sigs apse raison sins 1,22 - 48 .57 
CO diss, ssjeysisisie sia cis s eperereretaiete etal us Ftsisseia come raceestasi is ntsinisvaveretaoeaes -.-| 42.30] 46. 40 45. 18 


@ Total iron. 


SOUTH DAKOTA AND WYOMING. 


A. Purple limestone, east of Cascade, Black Hills, South Dakota. Collected by 
G. B. Richardson. Analysis by George Steiger, record No. 1854. 

B. Dolomite from the Tornado mine, Black Hills. Received from 8S. F. Emmons. 
Analysis by W. F. Hillebrand, record No. 1866. 
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C. Limestone, Hunt Mountain, Bighorn district, Wyoming. Received from N. H. 
Darton. Partial analysis by Hillebrand, No. 2250. CO, calculated to satisfy bases. 


Insoluble. 


Ke 
HO at 105°... 
H20 above 105° 
(ere) 


@ Includes possible TiO2, P2Os, and Fe. 


YELLOWSTONE NATIONAL PARK. 


Travertines, tufas, and calcareous sinters. Analyses A to E reported by W. H. 


Weed in 9th Ann., p. 619. Travertines. 
A. Terrace below the hotel. 
B. Cupids Cave. 
C. Near Sulphur Spring No. 246, Mammoth Hot Springs. 
D. Extinct spring, main terrace, Mammoth Hot Springs. 
E. Ridge behind main terrace. 


Analysis C by F. A. Gooch, record No. 243; A, B, D, and E by J. E. Whitfield, 


record Nos, 240, 242, 244, 245. 


Analyses F, I, J, by F. A. Gooch, record Nos. 93, 246, 257; G, H, K, by J. E. Whit- 


field, record Nos. 239, 241, 862. ; 
F. Calcareous tufa, Mammoth Hot Springs. 


202 ANALYSES OF ROCKS AND MINERALS, 1880-1908. 


G. Travertine, from cavity near Pulsating Geyser, Mammoth Hot Springs. 

H. Travertine, from bank of Hot River. 

I. Travertine, from edge of old cave, highest terrace, Mammoth Hot Springs. 
J. Travertine, capping Terrace Mountain, Mammoth Hot Springs. 

K. Caleareous sinter, Hot Lakes. Sp. gr., 2,857. 


C, organic. ..... Beck peer aehe 4 - 
A, Of ganies.: -ccacwesuweacsseccaccasaciaiuiess SeeeSetwes ODE I cava oyna 


a Includes H of organic matter. 
MONTANA. 


Rocks A to H collected by A. C. Peale. Analyses by Charles Catlett, record Nos. 
890, 905. 

A. North of East Gallatin River. 

B. West of North Boulder River. 

C, D. North of East Gallatin River. 

E. Base of Carboniferous, west side of Bridger Range. 

F. Middle Carboniferous, north of Gallatin River. 

G, H. Upper Carboniferous, north of Gallatin River. 

Analyses all partial. A, B, C, D, and H were published by Peale in Bull. 110, 
pp. 16, 28, and 40. : 


A. B. Cc. D. E. F. G. H. 
Insoluble. soc cncacamccanssarceraeccds 34 1.78 | 23.50 | 35.26 9. 98 5.99 | 50.74 25.24 
Fe203, Al2O3 z2 2 +22 - 40 2. 50 1.92 38 . 58 30 5.30 
(CaCO 3 ws a xxezace ces ee --| 54.54 | 54.54] 67.85 | 59.11 | 88.50] 91.96 | 32.28 40. 21 
MgC O83 c2 2 sis seceaunyenisaiiewsaismiaesreictd 43.63 | 42.62 6.18 1.96 -95 1.35] 13.91 25. 25 
99.73 | 99.34 | 100.03 | 98.25 | 99.81 | 99.88] 97.23 96. 00 


I. Marble, Elkhorn district. Collected by W. H. Weed. Analysis by E. C. Sulli- 
van, record No. 2195. 


A. Mortis, Orofino. 
B. Limestone, Missouri Creek, Nez Perce County. 
Analyses A and B by W. F. Hillebrand, record No. 1905. 


@ Total iron. 


CARBONATE ROCKS. 203 


C. Limestone, Snake River canyon. Analysis by George Steiger, record No. 1909. 


A B. Cc 
Insoluble e2a-ni0 searcacecss ise 2 64 1.19 36 
12 19 10 
3.05 51 10 


COLORADO. 


1. DENVER BASIN. 


Rocks described by Emmons in Mon. XXVIJI. Analyses made by L. G. Eakins, 
in the Denver laboratory. 

A. Upper Wyoming limestone, Morrison. 

B. Niobrara dolomite. 


2. LEADVILLE DISTRICT. 


Rocks described by Emmons in Mon. XII. Analyses A and E by W. F. Hille- 
brand; B, C, and D by A. Guyard; all made in the Denver laboratory. 

A. Upper blue limestone, Silver Wave mine. 

B. Upper blue limestone, Dugan quarry. 

C. Upper blue limestone, Glass-Pendery mine. 

D. Montgomery quarry, near base of blue limestone. 

E. White limestone, upper part, Carbonate Hill quarry. 


A. B. G D. E. 
21 70 227 7.76 11.84 
27 17 -04 ell 1. 66 
21 11 3322 10 1.51 
24 38 -18 57 83 

trace 05 +20 (0.519 Sener 

30.79 | 30.43 | 29.97! 27.26 26. 60 

21.14] 20.78] 21.52 | 20.05 17.41 
03 05 01 02 02 
06 09 02 04 03 
22 04 07 05 48 

trace 12 - 03 07 trace 

46.84 | 46.93 | 47.39 | 43.79 40. 01 

ETPOCE! | isveracysvecollsicce.d ayes trace |........ 
10 14 04 06 05 

trace | trace |........ trace |........ 
0 0. 02 OF | sees siciere 
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3. FAIRPLAY, PARK COUNTY. 


Analyses made by W. F. Hillebrand, in the Denver laboratory. 

A. Serpentinous limestone, Buckskin Gulch. 

B. Limestone, Fairplay. 

C. Limestone, Mount Silverheels. 

D. Dolomite-limestone, Mount Silverheels. 

Analyses B, ©, and D partial, with CO, calculated to satisfy bases. 


A. B. Cc. D. 


4, PITKIN COUNTY. 


Limestones and dolomites collected under the direction of S. F. Emmons. Analyses 
by George Steiger, record No, 1559. CO, calculated to satisfy bases. Analyses par- 
tial only. 


A B Cc D. E F. G 
80 1.02 | 13.63 1.42; 31.12 7.78 
1. 63 2.10 1.88 3.34 36 - 88 
23 - 06 64 42 ut 22 
31.19 | 33.74 | 35.98} 31.61 | 37.28 38. 85 
19.69 | 16.76 8.25 | 18.06 54 9.97 


The following samples from Aspen were analyzed by L. G. Eakins in the Denver 
laboratory. Partial analyses, (O, calculated as before. 

H. Blue limestone. 

I. Limestone. 


J. Dolomite. 
ace I. J 
WnSolWble ine 22. cens ve ca geeneeaeen seen aehence nies Ys Ease ee Nae ee eee Se ees He ae ~52 33 84 
z trace 1.31 
55. 81 30. 46 
.16 20. 90 
44. 03 46. 92 


100.39 | 100.33 | 100, 48 
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5. GLENWOOD SPRINGS, GARFIELD COUNTY. 


Limestones and dolomites collected under the direction of S. F. Emmons. 


partial only, by George Steiger, record No. 1559. 
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Analyses, 
CO, calculated to satisfy bases. 


A. B. C. D. E. F. G. 
MnSOD Os wecssrsisiscaceennumsay ncrinecciereaces 21.45 | 47.74 6. 47 3.71 9.44 | 17.82 1.96 
Beg gsc eniscianiveniinws cemiceamnananinwicn.cemaentcawe .97 -18 42) none -26 74 - 03 
BOO sd scscamusn wer: conten eatemeteaireheroetn eaehlonedl -23 salle 35 55 ~82 57 . 385 
CaO cee secceews eusce seer eseweneeeeeeceanes 40.64) 15.87] 46.65 | 47.40] 39.56] 26.50 32.14 
MeO) sco secsasertexeensseeetiecacenacerekenn -73 | 10.60 2. 64 4.49 8.56 | 14.86 18.72 
CO gees catmcntee geocihues sacar Dees ecmmeite 32.73 | 24.13 | 39.55 | 42.15 | 40.52 | 37.18 45. 85 
96.75 | 99.23 | 96.08 | 98.30] 98.66 | 97.67 99. 05 

H. I J K. L. M. 
.23 - 06 22 “il. 
og | mone -10 - 03 
i none .10 . 07 
55.49 | 55.81 | 55.45 55. 68 
-24 | trace 24 trace 
43.87 | 43.85 | 43.84 43.75 
99.92 | 99.72 | 99.95 99. 64 


6. TENMILE DISTRICT, SUMMIT COUNTY. 


Partial analyses, made in the Denver laboratory, by W. F. Hillebrand. CO, cal- 
culated to satisfy bases. Manganese and iron present as carbonates, but Fe,O, and 


Al,0; were not separated from them. 


A. A. V. Fletcher shaft, Copper Mountain. 
B. Pittston tunnel. 
C. Middle Carboniferous, Pearl Hill. 
D. Summit quarry. 
E. Dolomite, Sheep Mountain. 
F. Oolitic limestone, northwest corner of area. 
G. Pittston tunnel. 
A. B. C. D. E. F G. 
Li) (0) eee 2. 69 62 | 10.09} 1.75 78) 1.37) 7.91 
: : 1.19 32] 1.50 20 +32 
28.01) 53.60) 30.55] 55.17} 50.83 
18.33 | 1.23 | 20.15 2 .70 
42.63 | 43.65 | 47.04] 43.76 | 40.90 
100.25 | 100.55 | 100.02 | 100.78 | 100. 66 


H. Dolomite, Blackbird tunnel, Tucker Mountain. 


I. Summit King shaft, Summit City. 


J. Middle Carboniferous dolomite, Ptarmigan Hill. 


K. Hill north of Sugar Loaf. 


L. Quarry on southeast side of Searls Gulch. 
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M. Open cut below Sabbath Rest tunnel, Elk Mountain. 
N. Triassic, Jacque Mountain. 


H I J. K. L M N. 
Insoluble... 6.75 - 65 4, 42 - 36 82 2. 04 
FeO, MnO. 3. 08 1. 67 .10 -17 0 15 
CaO 28.05 | 30.90} 52.97 | 55.58] 55.47 54. 62 
18.15 | 19.75 - 40 3 +22 
43.88 | 47.02 | 42.12 | 44.17] 43.86 43. 28 


COs 


7, RICO DISTRICT. 


Limestone described by Ransome in 22d Ann., pt. 2. Analyses by W. F. Hille- 
brand, record No. 1914. 

A. From Forest-Payroll mine. 

B. Alteration product of A. 

C. From Nellie Bly mine. 


Ts Oat 105 oe omigs crocrecroeenmure eee aepecrasemameets re er | 
Hg O eD0V0 10S". icc ana seisiam cerns simsarciscrsieais see : 


a By difference. 


UTAH. 


A. Marble from the Ontario mine, east end of the 1,000-foot level. Analysis made 
by L. G. Eakins in the Denver laboratory. 

B. Oolitic sand from shore of Great Salt Lake. Analysis by T. M. Chatard, record 
No. 156. 


A. B 
Teeg janie TDR C Me eit sdhetan neo so asst ea Meee fe de teraialoes eistarcre Troma noes eee eS 9. 61 4.0? 
DS cera rerarevecece 

Was ger tisap apnea sce ecard sense eroane eras eusonie ersense oe es a aurea emia oaces ayia lesan i 20 
CaQ.. 51.33 
MgO. 72 
ATK ANGS. oc ewes er neneaeseeeueene aeece seen aoe eeee chee bee meee hb eens wee ae eee eee | seems: - 63 
» COz.. 41.07 
P205 trace 
S03 . 89 
H20 83 
Organic matte: -27 
99. 97 


2 Calculated to satisfy bases. 
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The following samples, C to J, represent altered limestones from the Bingham dis- 
trict. Received from 8. F. Emmons. Partial analyses by W. F. Hillebrand, record 
No. 1932. 

C. White altered limestone, Emma mine, west drift. 

D. Same locality as A, gray. 

E. White altered limestone, Highland Boy mine, No. 7 tunnel. 

F. Same locality as C, gray. 


WOO: fase tenis 30 
3. 66 1.31 99 
48.34 | 45.52 53. 50 
4.31 2D | ydecseeeteere 
28. 06 8. 28 39. 32 
00 |caniemen|aeitmiacars 


G, H, I. Altered limestones from different points on West Mountain. 
J. Altered limestone, Bingham Canyon. 


a With a little TiO». 


The following rocks are from the Park City district. Collected by J. M. Boutwell. 
Partial analyses by G. Steiger, record No. 2207. 

K. Daly West mine. 

L. Scottish Chief mine. 

M, N. Silver King mine. 


K L M. N. 
1.50 4.54 
31 - 64 
11 none 
16 -30 
20. 41 19.07 
30. 54 29.69 
46.03 44, 27 
none 04 
28 25 
99. 34 98. 80 


a Includes possible P2Os. 
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ARIZONA. 


A. Fresh contact-metamorphosed limestone, Joy mine, Morenci district. 

B. Primary alteration of A, adjoining pyrite vein. 

Rocks A and B collected by W. Lindgren, and described in P. P. 43, p.172.  Analy- 
ses by W. F. Hillebrand, record No. 1997. 

C. Representative ‘‘mineralized”’ limestone, Copper Queen mine, Bisbee. 

D. Dark limestone, Copper Queen mine. 

E. Alteration product of D. Partial analysis. 

Rocks C, D, E, collected by F. L. Ransome. Analyses by W. F. Hillebrand, record 
No. 2036. 


A B Cc. D E 

SiOz... 17.08 | 42.03 
A103. 2.34 3.16 
Fe203. 76 1.18 
OO gc 8 acces ate ecg laa cme oce eae ac coe tate || Aa . 84 
NO) cued cope ssacicss sce sche. ciara, syslnccacasiags Seid saa eeeaiaraetwcn sista 12.38 | 20.25 
MO) ses. cobs egas creoeacdaoe let thal ara fecsstccagibes ial tlt ideo) Seateaye,coouena eevaall 32.48 | 10.41 
INDO sctreie inne eh AS be SG Sea Maes oes yal Mra es Seal teaver 09 06 
Fir eaneaamereaenstepueteariveer canon tease | a5] vor} 108 

DOE AEA ODP oa ixcccsinrstas Some Meese Bae emesis Sk ‘ ‘ , : 
HO above 105°... sesso ecco ee eee eeeeee } stor} 4.25] 3.08 \ 57.00 i 64.36 

LO gaze wiersinrinibeastismia este tas senate Gemeinine ms tisiaauarsaioeenitad hie = 62h we . 
PLAN) o/s sect sie inineamiciad isicae v.2 edb sosreateetratnieasiete ists Badae eprom ee ee SS - 02 

Osos woe sale irmemaesne senbed Sie nemetehs ana eeeetnenunnn es 26. 85 
SPS O sss te syarraieeienececte eon eer earmbade heer Seenitrt aman’ oie 16 
S Ogee cremidemeee ara nes so cee aeoemeni ee fr yk aeeleeeas ty 13 
MNO tse cea reece ch kees aati cays urs a whe rian iets oho 26 
UR ie iss tain hues eleva GS Telager ics STFS a Sa sieyaeahaasianels,sig Ba Baudiaga|isleelen ace 
FeSo. . 1.50 
CuFeS, «18 
LizO.. trace 
LDO. sinis ceexccscialuiad snemuaceSern ease hones paacateans 99 

99. 55 
2 Includes possible TiOz and P20. > By difference. ¢ Loss on ignition. 


NEVADA AND CALIFORNIA. 


A. Crystalline limestone, Eureka, Nevada. Analysis by E. A. Schneider, record 
No. 1279. 

B. From base of the Hamburg limestone, Eureka district, Nevada. 

C. From summit of Hamburg limestone, Eureka. 

D. Pogonip limestone (Silurian), Eureka district. Analyses B, C, and D made by 
W. F. Hillebrand in the Denver laboratory. Described by Hague in Mon. XX, pp. 
40,49. In D the CO, was taken by difference. 


CARBONATE ROCKS. 209 


E. Dolomite, 6.3 kilometers west of north from Red Mountain, Silver Peak district, 
Nevada. 

F. Dolomite, 16.3 kilometers northeast of Silver Peak village, Nevada. Analyses 
E and F by George Steiger, record No. 1859. 

G. White deposit, White Terrace, west shore of Pyramid Lake, Nevada. Analysis 
by T. M. Chatard, record No. 34. 

H. Cretaceous limestone from Mount Diablo, California. Analysis made by W. H. 
Melville in the San Francisco laboratory and published in Bull. Geol. Soc. America, 
vol. 2, p. 409. FeO and alkalies undetermined. 


H:0 at 100° 
H,0 above 100°. 
co 


a Calculated to satisfy bases. 


OREGON. 


Limestones collected in western Oregon by J. 8. Diller. Analyses by R. C. Wells, 
record No. 2381. 
. Ten and one-half miles southwest of Grants Pass. 
. Carter’s quarry, 54 miles southeast of Gold Hill. 
. Householder’s quarry, 5 miles southeast of Gold Hill. 
. Ridge southwest of Gold Hill. 
. Jones’s marble quarry, 3 miles southwest of Williams. 
. Applegate River, near mouth of Manzanita Creek. 
. Three miles southeast of Kerby. 


Qe oa > 


HAWAIIAN ISLANDS. 


Coral and shell rocks, analyzed for N. S. Shaler by L. G. Eakins, record Nos. 886, 
887, 889. Analyses only partial. 

A. Laie. 

B, C. Kohuku Bluff. 

D. Kohuku coral flat. 

KE. Point near coral flat. 

F. “Modern chalk,’’? Oahu. 
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G. Diamond Head. < 
H. Under lava, Honululu. 

I. Old reef, Waialua. 

J. Campbell’s ranch, Waianea, Oahu. 

K. Wailuku Bay. 

L. Reef No. 3, Honolulu. 

M. Prison Knoll, Honolulu. 


F, G. 
10.71 |f 2-88 
11.37] 44.82 
3.06) 5.32 
11.09 | 40.81 
9184) 1.86 
98.85 | 98.66 
L. M. 
3.53 .81 
2.26 |} 1.19 
46.52) 52.67 
2.45 142 
40.59 | 42:81 
2.75| 1.24 
98.10 | 99.14 


ANALYSES OF SLATES AND SHALES. 


VERMONT. 


Samples A to I, inclusive, are described by T. Nelson Dale in 19th Ann., pt. 3. 
Analyses by W. F. Hillebrand, record Nos. 1567, 1656. Roofing slates of Cambrian 


age. 
A. McCarty quarry, South Poultney. 

B. Unfading green, Eureka quarry, Poultney. 

C. Sea green, Griffith and Nathaniel quarry, South Poultney. 
D. Sea green, Rising and Nelson’s quarry, Pawlet. 

E. Sea green, Brownell quarry, Pawlet. 

F. Black, American Black Slate Company, Benson. 


A B. C. D. E. F. 
SiO Fis osesemvaremacumcacay erieoceaaasednee anus vaieeese 61.63 | 59.27} 62.37] 67.76 | 59.84] 59.70 
AlOsee owewers wseacceeseaede awed volnsedceinaeaadmelcios 16.33 | 18.81 | 15.43] 14.12] 15.02] 16.98 
Ba Ogu axqicwian unwecs gee ose neneoutiocan uamamecuacsa dase 4.10| 112) 1.34 81] 1.23 . 62 
BGO oo iniesciaisiniinis os'sbsetielnals vsGwienaed a sacaca oben Malate 2.71) 6.58) 534] 471] 4.73 4.88 
MEO! sisc.cinaie clad Aaaauee teach aedatedsias vabacuunscemeeen 2.92: 2.21} 3.14| 2.38] 3.41 3.23 
OBO ac cnte tasalives Natecadsmacecatmna tneeaReNen tas eee - 50 42 7 .63 | 2.20 1.27 
Na20 3 se vecennistieae somaaue ce veeaeusesaeecearacuma scent 1.26! 1.88) 1.14] 1.39] 1.12 1.35 
TsO a cys ne ctetsommave soceraineini ema atin reac ota rtentan space 5.54| 3.75) 4.20/ 3.52| 4.48 3.77 
GO: Bt TOO aareicserrs.ararcsioteania aainneeanatsteio’ Dow Aemate amar ets 231 -32 34 -23 41 -30 
H20 above 100° 3. 24 3. 98 3.71 2.98 3. 44 3. 82 
TiOe. - 68 -99 74 eal 174 -79 
P25. -16 11 06 07 09 16 
MNO cecenaatiennGursusacecisuinaslncacs .09 .13 22 -10 34 -16 
BeO} sisiiiatudanausoindatascanieaiolanecor 06 05 07 - 04 09 - 08 
COR ciniae tes eeeeeennoecimeunttededus AL 21 87 - 40 2.98 1.40 
eGo. ccc. sa sacs gacesucss cadens saeees -04 15 06 +22 0 1.18 
ejb 5 sinta eye ia Veto ears ioe as isin SNES Bintcieilenstogs tae none | none| trace | none | trace? - 46 
99.98 | 99.98 | 99.80 | 100.07 | 100.17 | 100.05 
All six contain traces of lithia, of sulphates, and of nickel or cobalt. 
G. Unfading green, Valley Slate Company’s quarry, Poultney. 
H. Mottled, purple and green, Eureka quarry, Poultney. 
I. Purple, 1 mile south of Hydeville, in Castleton. 
Gs H. I. 
RS Oa setae victid eds std We ici ea cae sp aalo nips Sea ne aaa ald a oe mea 59,48 | 60.24] 60.96 
GANS O Boe faiiotae wearerickcteotpeemastenncts chesrserc cio) pe tmeon seth act eseorsste ett eloe aera es 18.22] 18.46] 16.15 
Fe202 1.24 2. 56 5.16 
FeO. 6. 81 5.18 2. 54 
SMEG Ole. siasaisie aussizasesetatvaustsie saiers 2. 50 °2. 33 3.06 
CBO io cdiceectasaceeitienumaes dotascndlaslatladetmasdsaiecietes . 56 . 33 71 
IN AiO g ciivaccacen anwar canon sarang ae Gat acta cae need Soc tearembretaaaebasnntat Renae 1.55) 1.57 1.50 
Keg O soe scapes x vardaralircisaaaianc eines ape eae ener veda ansisne ami semmnGnen aca mans eincedel 3.81 | 4.09 5.01 
TsO abd? rridecceyersosscnescsanarsiaonats cciatevacin pier natetee piaceciadateiat mee aoa weteceni ‘ -18 «17 
H20 above 110°. . 3. 81 3.08 
102 92 - 86 
P2035... alt . 23 
MnO 07 -07 
Bao... 03 -04 
COs... - 08 - 68 
FeSe. -16 none 
Ei cedac trated undet. | undet. 
N, as NHs - 03 -O1 
100.15 | 100.23 


All three contain traces of lithia, nickel, and chlorine, and possibly of zirconia; in G and H traces of 


strontia, but none in I. 
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J. Slate from Guilford, collected for the educational series of rock specimens. 


Analysis by L. G. Eakins, record No. 1316. 


K. Slate from the Lakeshore quarry, Hydeville. Analysis by Eakins, record 


No, 1159. 


NEW YORK. 
Roofiing slates from Washington County, collected by T. Nelson Dale. Of Cambrian 
age. Described by Dale in 19th Ann., pt. 3. 
A. Red, three-fourths mile south of Hampton Village. 
B. Empire Red Slate Company, near Granville. 
C. National Red Slate Company, Granville. 
D. Green, three-fourths mile northwest of Janesville. 
Analyses by W. F. Hillebrand, record No. 1567. 
\ 
A. B Cc. Dz 
67.61 | 67.55} 56.49 | 67.89 
13.20 | 12.59] 11.59) 11.03 
5.36| 5.61) 3.48] 1.47 
1.20} 1.24) 142] 3.81 
3.20) 3.27) 6.43 4.57 
u 126; 5.11 1.43 
.67 61 52 a 
4.45| 4.13] 3.77] 2.82 
= 45 ‘ 87 .36 
2.97} 3.03] 282] 3.21 
“AB: - 48 . 49 
-05| 10 +09 -10 
-10 19 +30 -16 
04 31 06}. .04 
none ll 7.42 1.89 
03 04] 03 04 
100.00 | 100.02 | 100.38 | 100.08 


All contain traces of lithia, of sulphates, and of nickel or cobalt. No carbonaceous matter is present. 


SLATES AND SHALES. 213 


E. Red slate from quarry 3 miles north of Raceville 
F. Green spot in E. 

G. Purple rim of green spot I’. 

Analyses by W. F. Hillebrand, record No. 1656. 


Contain trace of lithia and nickel. Fluorine not determined. 


PENNSYLVANIA. 


Slates from Lehigh and Berks counties, collected by T. Nelson Dale. Analyses by 
W. F. Hillebrand, record No. 2015. Rocks A, B, described in Bull. 275, p. 84. 

A. Black roofing slate, Washington vein, Hazel Dell quarry, north of Slatington. 
Sp. gr., 2.780, 21°. 

B. Black roofing slate, lower Franklin vein, old Franklin quarry, Slatington. 
Sp. gr., 2.783, 21°. 

C. Black roofing slate, partly weathered, 1} miles northwest of Waxatawny, Berks 
County. Dark variety. 

D. Like CG, light variety. ' 

E. Weathered slate or “shale clay,’’ one-half mile south of Fogelsville. 

F. Like E, one-fourth mile from Guth Station, South Whitehall. 


H20 at 105°... 
H20 above 105°. 


Carbonaceous matter 


15619—Bull. 419—10—15 
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KENTUCKY, GEORGIA, ALABAMA. 


A. Indurated Carboniferous shale, in contact with the peridotite dike of Elliott 
County, Kentucky. Described by Diller in Bull 38. Analysis by T. M. Chatard, 
record No. 351. 

B. Fragment of shale included in the Elliott County dike. Analysis by Chatard, 
record No. 353. 

C. Bituminous shale, Dry Gap, Georgia. Analysis by L. G. Eakins, record No. 
1316. P.R.C.22. Described by Diller in Bull. 150, p. 90. 

D. Middle Cambrian shale, Coosa Valley, near Blaine, Cherokee County, Alabama. 
Analysis by H. N. Stokes, record No. 1549. 


A B. Cc D 
Bi Qo-csoeseS: tees. a elaetdninieneaag ta eeeee ke toate eee 41.32 | 35.53 | 51.03 5 
DVO asia sa 5c daa ciao Bina Seoatis od Mebeiepesshs aie FOR OrG, «SE A GITEEM Dee DEDNS 20.71 | 18.23 | 13.47 2. 


5. 02 

: 1. 02 
Fe203 2.59 2. 46 8. 06 5.00 
FeO. 5. 46 ACBL | cinacisae 1.54 
MgO 1.91 2.01 1.15 2.32 
CaO. 9.91 | 21.17 78 1.60 
Na,O 7.19 2.53 4l -81 
TR Ol aiaya ss cinmsreysinrcicimern ouarsiasniniahe 2ista wiamierendiaraimestines Bt calabria ee ERE -88 1.08 3.16 3.19 
Hp Or at LOO 2 sesic acres, satsalaravaiasicltia palsdincstermaloule ted aa nomisieaveleiesionie:s ee oer 1.40 \ 81 2. 44 
Hs Oi above 110% sic. casein momaes chet areey 4 PS EUR SRR Anstiat ----| 8.78 9.00 ‘ 5.65 
TiO:... ia - 48 295 65 
P2035. - 08 08 - 06 
Mno. 
BaO 
sro. 
Tig O rateesscuee-bse ce aiaislaie aide 
SOG so.544 sa doondnned and 
Dncss shadenedules dechanaads 
Cli sassese 


Carbonaceous matt 
Fixed carbon....... 
Volatile hydrocarbons. . 


OHIO. 


Three samples of Utica shale from New Vienna. Collected by Edward Orton. 
Partial analyses by F. W. Clarke and R. B. Riggs, record No. 731. 


93.77 | 92.26 | 89.79 


hi and alumina are present in the soluble portions of these shales, the solvent being dilute hydrochloric 
acid. 


MICHIGAN. 


A. Clay slate, sec. 17, T. 43 N., R. 31 W., near Mansfield. Contains principally 
quartz, white mica, actinolite, rutile, hematite, and carbonaceous matter. De- 
scribed by J. M. Clements in Mon. XXXVI, pp. 59, 61, 210. Analysis by George 
Steiger, record No. 1709. 
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B. Pink slate, from near base of Upper Huronian, Menominee district. Center of 
sec. 5, T. 39 N., R. 29 W., near Norway mine. Described by Bayley in Mon. XLVI, 
p. 298. 

C. “Briar slate,’ Vulcan iron formation, Menominee district. Also described by 
Bayley, op. cit., p. 330. 

Analyses B and C by E. T. Allen, record Nos. 1974, 1994. 


WISCONSIN. 

Slates of the Penokee-Gogebic series, collected by (. R. Van Hise. A and C are 
described in Mon. XIX, p. 306, as magnetitic clay slates. Analyses by L. G. Eakins, 
record No. 392. 

A. Sec. 6, T. 45 N., R. 2 E. 

B. Sec. 1, T. 45 N., R.1 E. 

C. Sec. 4, T. 44 N., R. 2 W. 


7 MINNESOTA. 


Slates from the Mesabi district, described by C. K. Leithin Mon. XLIII. Analyses 
by George Steiger, record Nos. 1931, 1992. 
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A. Typical ‘‘Virginia slate.’ Average sample. About half chlorite, with quartz 


and perhaps some feldspar fragments. 
B. Siliceous slate, from contact with gabbro, north of Birch Lake. 
C. Slaty phase of the iron formation, Moss mine. 


A. B, Cc. 
62.26 | 78.95 37.11 
16.89 | none 2. 41 
1.76 | 13.89 17.51 
4.55] 1.23] 26.13 
2.95 -18 3.70 
«42 -81 75 
2.29 | none -09 
3.02 | none - 62 
-70 -73 +95 
3. 88 2.21 2.57 
-60 | none - 22 
none 1.59 6.16 
- 20 04 09 
i 11 1.21 
present)........ -73 
| 99.52 | 99.74 100.25 
COLORADO. 
Shales from the Pueblo quadrangle, collected by G. K. Gilbert. 
A, B. Near Nushbaum Spring. 
C. Salt Creek. 
D. Head of Rock Creek> 
E. Near Rush Creek. 
Analyses by George Steiger, record No. 1466. 
A. B. Cc D. E. 


COz..- 
Organic Mattel «exec cceecesese veel eee 


Calcareous shales from Fairplay, Park County. Partial analyses, by W.F. Hille- 


brand, made in the Denver laboratory. 


Insole? ais: s:tcy ay ecctecemeeters 
Fe203, Al2Oz, ete 
FeO, MnO 
MgoO....- Sais ageis cay Si acecenpeSiGss tS etes eecxSee hn oe nes ee eye 

eh spp cscscecocge 2 jseeasus casos age rotate da ea sae esata les ara Ae oe areas NSE 
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NEW MEXICO. 


Shales from Hermosa. Collected by ©. H. Gordon. Analyses by G. Steiger, 
record No, 2239. 


ZrO2, SrO, BaO absent. 


ARIZONA. 


Shales from the Morenci district, collected by W. Lindgren. Analyses by W. F. 
Hillebrand, record No. 1997. Described in P. P. 43, p. 180. 

A. Fresh, black, Devonian shale, near Longfellow mine. 

B. Same locality, adjoining dike. The result of contact metamorphism. 


is 
w 


Bg 
Es, “OGL ie NO ous 
BSBLVENESEE 


COz and SO:z are both absent. 


CALIFORNIA. 


Cretaceous shales from Mount Diablo. Described by Turner and Melville, Bull. 
Geol. Soc. America, vol. 3, pp. 383-414. Analyses by W. H. Melville, made in the 
laboratory at San Francisco, except F (record No. 1166), which was done in the Wash- 
ington laboratory. 

A. Brownish black, resinous. From Bagley Canyon. 
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B. Slate colored, soft, friable, little altered. From near Bagley Creek. 
C. Same locality as B, less friable, but considerably altered. 

D. Slate colored, friable. From Arroyo del Cerro. 

E. Very friable. Same locality as D. 


> 
we 
a 
~] 
es 


5 


SSoRARsssan 


a 
- POP, mow p 


trace 


F. Neocomian shale, altered, light brown, friable. From near Arroyo del Cerro. 

G. Calcareous shale, near Arroyo del Cerro. Hard, compact, dark colored. Very 
much altered. 

H. Red shale, metamorphic area at head of Bagley Creek. 

I. Silicified shale or phthanite, same locality as H. 

J. Clay slate, near the head of Yaqui Gulch, in Mariposa County. Described by 
Turner in Bull. 150, p. 342. Contains grains of quartz and feldspar, abundant car- 
bonaceous particles, a chloritic substance (?), and a fibrous alteration of sillimanite (?). 
Analysis by George Steiger, record No. 1643. 


SBaSERSE28E 


ra a 
2 Rr ee) Ee ionstis 


ANALYSES OF CLAYS, SOILS, ETC. 


MAINE. 


Two clays from Thomaston, collected by George Otis Smith. Analyses by W. T. 
Schaller, record No. 2230. 
A. Thomaston brick yard. B. Hayden’s Point. 


2 Uncertain, because of organic matter in the clays. The latter is included under ‘‘ignition.” 


COgabsent. P20; undetermined. 


MASSACHUSETTS. 


Two glacial clays collected by W. C, Alden. Analyses by G. Steiger, record No, 
2308. 
A. Lancaster. B. Still River. 


A. B 

SLO bs osnrerenere eee asec et an ones eamean eter rtnenyagren sere vipbialein is els.clo cianelsteemnaislseicitineceete 66. 65 57. 88 
AlzO3 16. 93 20. 68 
Fe,03 3.05 3.94 
FeO.. - 84 2. 08 
MgO 196 1.60 
OD yz eet lcm pay SS usd arb ce tt Sec vay rca PON ae LS bev egasemsgelb/ nds cde US epee 1.07 1.03 
ee sree cs aves nt 2 ipadahoda4y nse Sxveteceat iste or dabei c a vel Pea BRL EEE -wSe NS tiaanw lea trawl eae HERS CeCe a e 1.99 
BON. nats tecete arse ree narsatdaia aie ttornore tated eieie ete eee a eI Se sas a es . 4.74 
H20 at 105°. .... ae 1.54 1.38 
TE BOVE IOs ecu cewoas renee eaten mewasedapemgeeeciscanormansraacn i] 8808) 3. 63 
HO 96 casio) ce jniaclase aie sists seins RRR - 80 - 88 
83 


100. 52 


2 
© 


The following clays and soils from Marthas Vineyard were collected by N. 8S. 
Shaler. See 7th Ann., p. 303. Analyses by F. W. Clarke, record Nos. 439, 440, 
441, 442, 443, 444, 445, 446, 454, and 455. Partial analyses only. 

A. Average sample of white clay, east end of Chilmark Cliffs. 

B. Average sample of clays, Weyquosque series, Chilmark Cliffe, 
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‘ 
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C. Average sample of fine clay and soil, east end of Weyquosque Cliffs. 

D. Sandy white clay, south end of Gay Head Cliffs. 

E. Average sample of fine white clay, south end of Gay Head Cliffs. 

F. Average sample of clay, north end of Gay Head Cliffs. 

G. Average sample of southernmost red clays, Gay Head. 

H. Brown clay, south of light-house, Gay Head Cliffs. 

I. Average sample of red clay from the greensand, north end of Gay Head. 
J. Pyritiferous clay, central part of Gay Head section. 


CONNECTICUT. 


Five brick clays, received from H. E. Gregory. Analyses by W. T. Schaller, 
record No. 2138. 

A. East Windsor Hill Brick Company, South Windsor. 

B. Park Brick Company, West Hartford. 

C. Berlin Brick Company, Berlin. 

D. Tuttle Brick Company, Newfield. 

E. I. L. Stiles & Son, New Haven. 


2. 62 1.24 1.55 93 
1,22 3, 42 2.21 4.18 
3,34 1,92 2. 80 2.34 
1.78 3. 33 2. 82 3. 40 
4,40 3. 06 3, 43 3.16 
1. 42 +99 1.37 1,24 
5.24 5. 36 5. 06 6, 28 
99.70 | 100.16 | 100.37 | 100.74 


TiOe, P2Os, ete., not looked for. 
NEW YORK, PENNSYLVANIA. 


A. Clay, near Richfield Springs, New York. Partial analysis by Charles Catlett, 
record No. 946. 

B, C. Clays, Northumberland County, Pennsylvania. Analyses by Charles 
Catlett, record No. 952. 
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D. White clay, derived from sericite schist, South Mountain, Pennsylvania. Col- 
lected by G. W. Stose. Analysis by W. T. Schaller, record No. 2302. 


EtoH. Fire clays from Johnstown quadrangle, Pennsylvania. Collected by 
W.C. Phalen. Partial analyses by E. C. Sullivan, record No. 2281. 


E F G. H 
66. 4 50.3 53.1 
19.8 21.3 27.8 
1.68 | 10.4 3. 08 
61 61 - 60 
sctneceaacmemeest a -10 39 22 
-30 18 48 
3.24 114 3. 58 
iO2 . 1.0 79 1.2 
AMNION own enocnweuevereeennserere moves quese eAewEeanaeewe ere eeceMeNRNS: 6.5 6.4 12.0 10.2 


2 Total iron. 
MARYLAND. 


Clays from the Matawan formation, received from W. B. Clark. Analyses by George 
Steiger, record No. 1684. 

A. Below Barnard’s wharf, near Betterton, Kent County. 

B. Severn River, below Round Bay, Anne Arundel County. 

C. Magothy River, near Wilson’s wharf, Anne Arundel County. 

D. Fort Washington Bluff. 


27 52 90 
10 -29 57 
14 -16 59 
90 1.16 1.92 
32 - 69 1.09 

1.90 2. 24 3.07 
none 21 1.04 


98.09 | 99.39 | 98.16 96. 98 


a Titanic and phosphoric oxides not separated. 


No carbonates present. Sulphides undetermined. 
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VIRGINIA AND NORTH CAROLINA. 


A. Residual clay from decay of Trenton limestone, Lexington, Virginia. Described 
by Russell in Bull. 52. Analysis by R. B. Riggs, record No. 373. See also analysis 
of the limestone. 

B. Residual clay from limestone, Staunton, Virginia. 

C. Portion of B soluble in weak hydrochloric acid. 

D. Insoluble portion of B. Analyses B, C,and D by George Steiger, record No. 1630. 
See also analysis of limestone. 

E. Decomposed dolerite, near Wadesboro, North Carolina. Described by Russell 
in Bull. 52. Analysis by T. M. Chatard, record No. 327. 

F. Residual clay from decay of chloritic schist, Cary, 8 miles west of Raleigh, 
North Carolina. Analysis by R. B. Riggs, record No. 364. Described by Russell in 
Bull. 52. 


A B C D. E r 

SiQgué2seneveesrseeceeeaceuns shee aieremedeeeexe sete 43.07 | 55.90 3.09 
AlOyscmassas vedsccke 25.07 | 19.92 3.96 
Fe.03 15.16 7.30 6.25 
MOO 2. iesers sed chee isneereetcng aca waa deemeaeene see eee REE 39 -30 
MgO - 03 1.18 43 
CaO. - 63 50 30 
INGO ls. Srseew segtedetenmteGeu es Sa Sabor baosme sees Mahe 1.20 = 23 20 
in) ar siecee ee os sent eer acetals ne misteieneaace aeeetiees aadeal 2. 50 4.79 28 
H20 at 110°... 7A eee 
H20 above 110° 6. 52 2.10 
Ti02. 20 04 
P2035. 10 04 
CrOssasiess seyereiorsaseithees see eeen an winys dona ema lees aegrl|ina ce dente] y ee ce ne: 

NO wk foes Cacnotob ised weak Sat onedeeedemsbem: axial ieeeres none |.......- 
CO aici wiriateie sap tems Sane 32 cana aeeceuN eg ah oyoeel aeees ed 38 338 


SOUTH CAROLINA AND GEORGIA. 


A. Clay from Charleston, South Carolina. Received from E. C. Eckel. Analysis 
by W. F. Hillebrand, record No. 2187. 

B, C, D. Clays from near Augusta, Georgia. Partial analyses by G. Steiger, record 
No. 1395. 


A. B. Cc. D. 


60.24 | 61.36 60.70 
i 26.72 |\ 29.04 \ 29.24 


.88} | .76 - 68 
present | present | present 
undet. | undet. | undet. 


FLORIDA. 


A. Hammock clay, Melborne Creek. Collected by N.S.Shaler. Partial analy- 
sis by L. G. Eakins, record No. 881. 

B. Clay, Tampa. 

C. Clay, Lakeland. 
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B and C collected by W. H. Dall. Analyses by L. G. Eakins, record No. 1255, 
partial. 


A i, Cc. 
Si0e 70.78 80. 39 
Al.O3, Fe2O3 11.33 15. 03 
MEO po ecarerisats wna ac cee erscemenna nega seedy ch ain keene eee eneeacara| _ 246 |ncwrecesdlaatemiede 
CaO.... 2.18 1. 22 
H20-... 14, 55 4.34 
98.84 | 100.98 


a Includes some COs. 


Clays collected by G. H. Eldridge. 

D, E. From the Sandlin place, 2 miles southeast of Marion, Hamilton County. 

F, From Richmond’s, 6 miles south of Leesburg, Lake County. 

G, H. From Bartow Junction. 

Analyses D, E, and F by H. N. Stokes, record No. 1493; Gand H by George Steiger, 
No. 1545. 


a Includes a little COs. 


I. “Filtering clay,’’ Ocala. Received from D.T. Day. Analysis by H. N. Stokes, 
record No. 1738. 


BIOS) ic xox eckestasts caedanioaieis siehiwaates hateenaterses 36.73. || TsO above 110°. 500. cnss2cecicmsecae canescens 12.14 
PATIOS siaie attach acc grersw uel ceteuts eee ate deetneeasleintsioes DIB TIO gcc acters wiastae noes sine Seo SEEK 1.27 
G5 Oy coin at la nee gape een ac er cet BoD Pog a xtcvaa aietestoterchactescg sheerla sieteraasielees a.shtebennietensins 5. 54 
MO Sees oicis cicis amisinpaicienwiscimencia neaeceie Rests 64:1) (CO gs cepacia neni tcede eye ee sourandioategee none 
CO e253. 5 wrcisiccrctigails wot lnceteloyeads Soe osneaemacnie 81, | Organic matter en o.ccsssczenesonsess aeseuecs 3.61 
NBO eo snihamaaatesmabar dened citeecet sedan, none ane 
FG EE eT 8 AUR RGEC 42 99. 53 
GO: ab EO iy ic vee we ences eiacmececaeen 7.38 


ALABAMA AND MISSISSIPPI. 


A. Kaolin, Greenville, Alabama. Contains about 40 per cent of kaolin, with frag- 
ments of quartz, feldspar, and mica. Analysis by T. M. Chatard, record No. 1148. 

B. Residual clay, from decay of Knox dolomite, Morrisville, Alabama. Described 
by Russell in Bull. 52. Analysis by W. F. Hillebrand, record No. 797. See also 
analysis of the dolomite. 

C. Loess, from Vicksburg, Mississippi. Described by Chamberlin and Salisbury, 
6th Ann., p. 282. Analysis by R. B. Riggs, record No. 294. 
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D. Stoneware clay, Holly Springs, Mississippi. Analysis by E. C. Sullivan, rec- 
ord No. 2105. Alkalies not separated, calculated as K,O. 
E. Clay, Scooba, Mississippi. Partial analysis by H. C. McNeil, record No. 2181. 


KENTUCKY AND TENNESSEE. 


A. Fire clay, Carter County, Kentucky. Analysis by F. W. Clarke, record No. 
2073. 

B. Black clay, Mandle’s pit, Paris, Tennessee. 

C. Ball clay, same locality as B. 

Analyses B and C by E. C. Sullivan, record No. 2105. 

D. Clay, east of Parsons, Tennessee. 

E. Clay, Robins & Henderson pit, Pinson, Tennessee. 

Analyses D and E by W. T. Schaller, record No. 2107. 

All analyses partial only. 


100.27 | 100.29 | 99.46 | 97.98 98. 80 


ILLINOIS, IOWA, MINNESOTA. 


A, B. Clays from Henry County, Illinois. Analyses by T. M. Chatard, record No. 
144. 

C. Loess, a stratum overlying residuary clay, 350 feet above the Mississippi River, 
near Galena, Illinois. Described by Chamberlin and Salisbury, 6th Ann., p. 282. 
Analysis by R. B. Riggs, record No. 298. Dried at 100°. 

D. Loess, 300 feet above the Mississippi, 34 miles northwest of Dubuque, Iowa. 
Described by Chamberlin and Salisbury (loc. cit.), and analyzed by Riggs, No. 292. 
Dried at 100°. 
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E. Tallow clay, lead mine at Lansing, Iowa. Collected by W. P. Jenney. Analy- 
sis by H. N. Stokes, record No. 1337. Dried at 100° _ Partial analysis. 

F. Greenish-gray clay, New Ulm, Minnesota. Analysis by T. M. Chatard, record 
No. 825. 


100.08 | 99.60 | 100.06 | 100.22 | 97.49} 100.32 


WISCONSIN. 


Clays, etc., described by Chamberlin and Salisbury in 6th Ann., pp. 250 and 282. 
Analyses by R. B. Riggs, record Nos. 259, 260, 261, 262, 290, 295. Dried at 100°. 
. Residuary clay from Dodgeville, 44 feet below surface. 
. The same, 84 feet below surface. 
. Residuary clay from near Cobb, 44 feet below surface. 
. Same as C, 34 feet below surface. 
. Red, putty-like clay, containing pebbles, Milwaukee. 
. Red pebble clay, Milwaukee. 


devo S 


MISSOURI AND ARKANSAS. 


A. Typical loess, Kansas City, Missouri. Dried at 100°. Described by Chamberlin 
and Salisbury, 6th Ann., p. 282. Analysis by R. B. Riggs, record No. 291. 
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B, C, D, E. Tallow clays, Joplin, Missouri. Collected by W. P. Jenney. Analyses 
by T. M. Chatard, record No. 1210. 

F. Tallow clay, Aurora, Missouri. Collected by Jenney. Analysis by Chatard, 
No. 1210. In analyses B, C, D, E, and F the percentages of bases relate to the portion 
soluble in hydrochloric acid. Analyses only partial. 


99.98 | 100.98 | 100.17 | 100. 46 


The following partial analyses by H. N. Stokes, record No. 1260, all relate to tallow 
clays collected by W. P. Jenney. The same remarks apply as to B, C, D, E, and fF. 

G. Cave Springs mine, Jasper County, Missouri. 

H. Great Western mine, Granby, Missouri. 

I, J, K. Woodcock mine, Granby, Missouri. 

L. Coon Hollow, Boone County, Arkansas. 

Material dried at 103° 


G H T, J Kk L 

THSO]UDIE s ¢ ti0iciess na gces adanaearamencaser: Pein ee Ane c \. 16.17 3.85 18. 18 
SOMUDIE SIO ge. 5.5 oiaie serie dminerercineieaacinie 28.62 | 37.08 29.02 
BGO 32) creeemnne cna Ged soeee mnie steak aaaie 8.93 6. 46 6. 34 
FO2 OS. co oacanmaateobiesobudaue atbiosedates 5. 98 3. 49 4.40 
LN Ohm ec sercccjaraate 2 SGI eee ORR ES ELSE OSS 26.23 | 38.90 30. 50 
CAO sivczecse neces saenaessa sss cameaies 2.01 2. 56 1.91 
MEO cncasniscomacnmdnce seein sereearn 46 42 75 
ESO OD sie: Ssretese visinate tistsistypeiwarciaree ta sieatertiacinincte|sied aisweeleeret 9.19 7.52 8. 36 

97.59 | 100. 28 99. 46 


The following clays, M to R, from the Hot Springs district, Arkansas, were received 
through E. C. Eckel. Analyses by G. Steiger, record No. 2221. 


M N oO. P Q R 
74.55 | 73.96 | 70.31 | 70.29 73.07 
13.68 | 14.54] 17.27] 16.74 16.40 
1.27 2.17 1.85} 2.03 1.12 
2.03 -49 91 1.50 64 
-20 15 - 23 -10 +25 
-10 - 80 26 +08 26 
3. 84 2. 64 3. 51 2.76 2.75 
agita 1.36 - 88 1.12 +36 
3.63 3.76 4. 36 5.00 4, 46 
-73 34 1.00 - 64 1.09 
100.65 | 100.80 | 100.21 | 100.58 | 100.26 | 100.40 
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SOUTH DAKOTA AND WYOMING. 


A. Red clay, east of Newcastle, South Dakota. 

B. Red clayey sandstone, east of Spearfish, South Dakota. Analyses A and B by 
George Steiger, record No. 1854. 

C. Loess, Cheyenne, Wyoming. Analysis by L. G. Eakins, record No. 1066. 


99.69 | 100.28 


COLORADO, 


A. Loess, Denver. 

B. Loess, Highland. 

C. Concretion in loess, Wray. 

A, B, and C collected by 8. F. Emmons. Analyses by L. G. Eakins, record No. 
1066. 

D. Clay, Davis ranch, Pueblo quadrangle. 

E. Clay, head of Rock Creek, Pueblo quadrangle. 

D and E collected by G. K. Gilbert. Analyses by George Steiger, record No. 1457. 


A B Cc. D E 

BIO Bs ced ecisearrn bcd ei ceSiers sities berms ne a etaaee ee sapere sess 69.27 | 60.97 | 70.63 | 63.52 76. 56 
INS O3 occ deoiscorsenterd cere dealope cece el eesierasieslisisieoeteielo Mens 13. 51 15. 67 10. 43 24.72 8.30 
MGs O9 2cccdeie cele meee cane ee ted chemwn cere scout on keke 3.74 5.22 2.58 43 38 
OO) stavcie-srcsessave are sisraeiets ascta siatsni nin aimee s SG eReT oeialare eee 1.02 +35 ABS sic ceiescusseie|byersimisreese 
BO Si.c beste crn meicismoneeactane nna ecrdcemeenienee tence 1.09] 1.60} 1.13 13 124 
CAO reiiceremecreritn Soa terctnand ateinteteie diate a aisimemersatied 2.29 2.77 4.64 -30 12 
NGaO io cienctrmeeemeeeeemeenewnscuecc se nceinetci 1.70 97 1.29 | trace trace 
4 na Sa tinct Gene RCE ERE ESE 3.14 2. 28 2. 50 ‘eee tapes 

20 at 100°.... : 26 
H30 above i00° } 4.19 } 9.83 i 3.771 gar] 4:40 


TiOg.. 
P2035. . 
MnO 


COo.-. 
Organic matter 
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F. From Red Creek canyon, southern part of Colorado Springs quadrangle. 

G. From 2 miles southeast of F. 

H. From near Canyon. 

I. Overlying H. 

Collected as probable fire clays by G. K. Gilbert. Analyses by George Steiger, rec- 
ord No. 1578. FeO, represents total iron. Al,0, includes TiO,. In I the ignition 
includes some CO,, which is absent from the others. 


13 32 73 
34 42 1,24 
none - 03 08 
25 - 56 48 
3.78 | 11.80 10.50 
05 - 06 07 


100. 21 | 100.38 | 100.36 | 100.43 


J to R. Supposed fire clays collected in the area of the Apishapa sheet, by G. K. 
Gilbert. Analyses, partial, by H. N. Stokes, record No. 1503. Titanium present, 
alkalies undetermined. Analyses made on ignited material, reckoned as 100. The 
loss on ignition is separately stated below each analysis. 


26 32 09 10. eeecness 21 05 45 
Bb eoe sels 71 19 32 21 26 64 1.08 


S. Loesslike alluvium, Golden, Jefferson County. 
T. Fire clay, Golden, Jefferson County. 
Analyses S and T made by W. F. Hillebrand in the Denver laboratory. 


s T. 
SiO, 72.31 50. 35 
AlO3..- 12. 66 34. 44 
Fe203. -. 4.67 75 
MgoO.... 94 trace 
CaO 1,15: |psneeaee 
NaO... 2.47 -10 
K20 3.75 +48 
H.O +organic matter 1.80 13. 88 
DBs iatcta cota rai zieca:siahehaveieectanaicssesesniens Siaisio vere eminem ielaioiae s MRSA aiwiolem as HGR cea seReesIeS oS 2d: Il smscaes 
' 
99.98 | 100.00 
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IDAHO AND UTAH. 


A. Adobe soil, Salt Lake City, Utah. Analysis by L. G. Eakins, record No. 996. 
B. Lava soil; near Shoshone Falls, Idaho. Described by Russell in Bull. 199. 
Analysis by W. F. Hillebrand, record No. 1950. 


Chews 
MnO. 
Organic matter. 


NEW MEXICO AND ARIZONA. 


A. Adobe soil, Santa Fe, New Mexico. 

B. Adobe soil, Fort Wingate, New Mexico. 

Analyses A and B by L. G. Eakins, record No. 981. 

C. Clay, Salt River Valley, Arizona. 

D. Clay, about 1 mile from C. 

Analyses C,D, by E. T. Allen, record Nos. 1945, 1959. 


a Loss on ignition. 


15619—Bull. 419—10—_16 
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NEVADA. 


A. Grayish clay from upper Lahontan lake beds, Humboldt River bridge, Mill City. 

B. Grayish clay, lower Lahontan beds, same locality. Analyses by T. M. Chatard, 
record Nos. 32, 33. 

C. Adobe soil, Humboldt. Analysis by I.. G. Eakins, record No. 981. 


CALIFORNIA, WASHINGTON, HAWAIIAN ISLANDS. 


A. Sandy clay, Owens Lake, California. 

B. Blue clay, Owens Lake, California. Analyses by T. M. Chatard, record No. 551. 

C. Clay from foot of Rickey Hill, Kittle Falls, Stevens County, Washington. Analy- 
sis by W. F. Hillebrand, record No. 1428. 

D. Typical wheat soil, plateau south of Krupp, Washington. 

E. Residuary soil from basalt, Hausen Creek, Kittitas County, Washington. Analy- 
ses D and E by George Steiger, record No. 2028. 

F. Lava soil, Diamond Head, Hawaiian Islands. Analysis by L. G. Eakins, 
record No. 888. 


A B Cc D. E F 
SiOz... 54.92 | 62.74] 65.43] 52.95 32. 88 
AhOs 11.25] 16.45 | 13.96] 15.69 12.02 
Fe03 2.77 2. 62 5.35 || 11.85 11.52 
FeO 94 1) Oe | Means | Aaa cee 
MgO 4.91 2.41 1.54 2.04 11.70 
Cao. 8.76 3. 68 2.90 4. 40 12, 20 
Na,O 2.10 3.05 2, 42 2.09 | undet 


Kai 
He 


OAC TO? ares arcsareticnane tneeerecak sie teaieincralosidseeRR Reco 


CLAYS, SOILS, ETC. 231 


OCEANIC CLAYS. 


e 


Composite analyses of sediments collected by various exploring expeditions. Ma- 
terial contributed by Sir John Murray. The larger number of samples were collected 
by the Challenger expedition. 

A. The red clay. Composite of 51 samples, dredged from the sea bottom in all 
the great oceans. 

B. The portion of A soluble in water. Analyses by G. Steiger, record No. 2300. 
Additional determinations by Hillebrand revealed the presence in the clay of traces 
of molybdenum, and E. ©. Sullivan also found the following percentages of heavy 
metals: CuO, 0.02; PbO, 0.007; ZnO, 0.004; As,O;, 0.0007. 

C. Terrigenous clays, dredged at depths from 140 to 2,120 fathoms. Composite of 
52 samples. 

D. The portion of C soluble in water. Analyses by Steiger, No. 2323. Analyses 
B, D, represent merely adherent sea salts. 


ae om ee 6; D 

ano 

23. 
FeO, 14 
FeO.. 
MgO. 18 
Ca0.. -38 
Na20. 2.12 


Ky 3 : 
HO 8b OD vse na arta escrneteninauemwanenucccamsmvetenccdbteke tec saas 3.28 |.-.....- 4.73 


ANALYSES OF METEORITES. 
STONY METEORITES. 
1. ROCKWOOD, TENNESSEE. 


From the Crab Orchard Mountains, Cumberland County, about 8} miles west. of 
Rockwood. Analyzed by J. E. Whitfield, record No. 735, and described by him in 
Bull. 60, p. 103. 

A. Analysis of the material as a whole. 

B. Nickel-iron separated. Forms not over 16 per cent of the mass. 

C. Nodule from meteorite. 

D. Portion of nodule, 94 per cent, insoluble in hydrochloric acid. May be enstatite. 

The stony part of the meteorite appears to be mainly pyroxene and anorthite. 
Fe,0, was not determined, and FeO represents the total iron oxide. 


2. HAMBLEN COUNTY, TENNESSEE. 


Mass of nearly half and half stone and iron found about 6 miles WSW. of Morristown. 
Analyzed by L. G. Eakins, and described in Bull. 113, p. 61. 

A. The nickel-iron. 

B. The part of the stony portion soluble in hydrochloric acid; 37.63 per cent, recal- 
culated to 100, with sulphur deducted. 

C. Insoluble part of the stony portion; 62.10 per cent, recalculated to 100. 

A petrographic description of this meteorite is given by Merrill in Am. Jour. Sci., 
4th ser., vol. 2, p. 149, together with an analysis of the feldspar. He finds it to contain 
in addition to the nickel-iron, enstatite, diallage, anorthite, olivine or monticellite, 
oldhamite or secondary gypsum derived from oldhamite, lawrenceite, troilite, and 
schreibersite. 
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99. 66 100.00 | 100.00 


3. ALLEGAN, MICHIGAN. 


Fell July 10, 1899, on Thomas Hill, Allegan. Analyses by H. N. Stokes, record No. 
1856. Described by Merrill and Stokes in Proc. Washington Acad. Sci., vol. 2, p. 41. 
Sp. gr., 3.905 at 27°, Merrill. 

A. Composition of the meteorite as a whole. 

B. The metallic portion, analyzed separately. 

C. Partial analysis of separated chromite. 

D. Composition of the stony portion. 

E. Stony material soluble in hydrochloric acid. 

F. Stony material insoluble in hydrochloric acid. 

The stony matter of the meteorite consisted mainly of olivine and enstatite, and 
amounted to 76.94 per cent. The metallic portion formed 23.06 per cent. Troilite 
was present and appears in the analysis of the stony portion. 


4. WINNEBAGO COUNTY, IOWA. 


Fell May 2, 1890. Sp. gr., 3.804, 28°.5. Analyzed by L. G. Eakins, record No. 
1190, and described in Bull. 78, p. 95. 
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Composition of the mass. 


INIGKGTPONsaccacdeseten 12a naire sees e4 oe oataame oe neeelemes ee 19. 40 
PROM Teas ceed ead oa ec ee ee eee ta oe eetal haem ae Re 6.19 
Soluble silicates........-.----.-22--------- Sone eee oases 36. 04 
Insoluble silieatesin. sc -opdsenecies sauet ys cos awautddetiog casi: e's 38. 37 

100. 00 


Separate analyses: 
A. The nickel iron 
B. Silicate soluble in hydrochloric acid, calculated to 100 per cent. 


C. Insoluble silicate, recalculated to 100 per cent. 


chromite. 


The Cr,0; probably represents 


99. 41 100. 00 


5. TANEY COUNTY, MISSOURI. 


Analysis by J. E. Whitfield, record No. 736. See Bull. 60, p. 106. Sp. gr., 4.484. 
A. The separated nickel-iron. 

B. The stony portion as a whole. 

C. Silicates soluble in hydrochloric acid, recalculated to 100 per cent. 
D. Insoluble silicates, recalculated to 100 per cent. 


A | B. | iG | Ds 
Reg sais eee eee ao. at | 
Nig esate ubsce nngeecgcnes 10. 41 
OO side Darsce Hanae vie SoRuReMaRECaes -29 || F 
Bir ncovecassthcs cra taupe ene e? 16 
100.27 | 


6. WASHINGTON COUNTY, KANSAS. 


Fell July 25, 1890. Analyzed by L. G. Eakins, record No. 1227, and described in 
Bull. 90, p. 45. Sp. gr., 3.49, 21.6° 


Composition of the mass. 


Nickel rote sesacacess esecaca Some ties een Andee eee aes 7.7 
GIS ROM EA GON Sees bY cFeyeet apse ARE MEg sac 27 chad ance nd og Mabel dspeaeAadedel etsne otersta eye 5.0 
Solublewsilica tess. oes Jods ee ves pox Menes See eee ees Gees 46.0 
Insoluble pilicategvccccc.sahcex bo6 bs cameeeeedeuc eee sss Pes eaea. 41.5 
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Separate analyses. 

A. The nickel-iron. 

B. Silicates soluble in hydrochloric acid, calculated to 100 per cent. 
C. Insoluble silicates, calculated to 100 per cent. 


99.77 100.00 | 100.00 


7. KIOWA COUNTY, KANSAS. 


A pallasite found in Brenham Township. Analyzed by L. G. Eakins, record No. 
1188, and described in Bull. 78, p. 94. 

A. The nickei-iron. Sp. gr., 7.93, 23.4° 

B. The pure olivine. Sp. gr., 3.376, 23.2° 

C. Dark outer zone of olivine, containing troilite. 


99. 66 100. 36 


2 8. TRAVIS COUNTY, TEXAS. 


Analyzed by L. G. Eakins, record No. 1097, and described in Bull. 78, p. 91. Sp. 
gr., 3.543, 20°. According to Cross, the stony portion contains olivine and enstatite, 
with a small amount of a colorless mineral, which is probably feldspar. Chromite is 
also present. 


Approximate composition of the mass. 


A. Total analysis. 
B. Nickel-iron. 
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C. Silicates soluble in hydrochloric acid, calculated to 100 per cent. 
D. Insoluble silicates, calculated to 100 per cent. 


9. BLUFF, FAYETTE COUNTY, TEXAS. 


Analyzed by J. E. Whitfield, record No. 824, and described in Bull. 60,-p. 107. 
Sp. er., 3.510. Examined microscopically by G. P. Merrill, who reports, in addition 
to nickel-iron and pyrrhotite, olivine, enstatite, and what appears to be augite or an 
allied pyroxene. See Am. Jour. Sci., 3d ser., vol. 36, August, 1888. 

A. Total analysis. . 

B. Nickel-iron (5.67 per cent of total). 

C. Part soluble in hydrochloric acid, calculated to 100 per cent (60.62 per cent of 
total). 

D. Insoluble part, calculated to 100 per cent (33.3 per cent of total). 


This meteorite also contained a dark vein of specific gravity 3.585, which carried 
2.30 per cent of metallic iron. Analyses, made on less than 0.4 gram of material, 
gave as follows, recalculated to 100 per cent: 

E. Soluble in hydrochloric acid, metal deducted. 

F. Insoluble. 
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E represents 51 per cent and F 44 per cent of the vein. 


10. SAN BERNARDINO COUNTY, CALIFORNIA. 


Found in the San Emigdio Mountains. Analyzed by J. E. Whitfield, record Nos. 
804 and 936, and described in Bull. 60, p. 114. In fragments, badly altered. 


Approximate composition of the mass. 


NickelirOneedacats sex cecpedvshsanieee oien's dultieeeeieoeae sexs x 6. 21 
Soluble:silicates, ete....csss.ceeuey vs Sieae esse seagkeeese sess 51. 26 
Insolublesilicated..2 scce sects Page cee acen el adaateees teaches 42, 23 

99. 70 


The soluble part was probably olivine and pyrrhotite, with secondary iron oxide. 
The insoluble part was enstatite, essentially. 

A. The nickel-iron. 

B. The enstatite. 


100. 00 100. 02 


11. BEAVER CREEK, BRITISH COLUMBIA. 


Fell May 26, 1893, near Beaver Creek, West Kootenai district. Described by 
Howell, Hillebrand, and Merrill in Am. Jour. Sci., 3d ser., vol. 47, p. 430. 


Composition of the mass. 


Nickelaronincc sce odes: aos osectekud yess Seaueeeddew es ees oeawex 17.43 
Maglite). coccccandes ooeeeineeuds Fe03 28 oueeickmeos es weeks . 16 
THOUIE see ass seaieic'sloosa Samesceateed dawns MeeMeet ec en ds eens 5. 05 
Soluble silicates and phosphate. ......-.-.-.-------+-++-+++-+-+- 37. 23 
Insoluble silicates and chromite. .........-.-.---+---++++--+++- 40. 43 
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According to Merrill, the silicates visible are olivine, enstatite, probably a little 
plagioclase, and some glassy base. 

Analyses by W. F. Hillebrand, record No. 1444. 

A. Nickel-iron. 

B. Nonmagnetic, stony portion. 

GC. Portion of B soluble in hydrochloric acid, calculated to 100 per cent. 

D. Insoluble portion, calculated to 100 per cent. From C and D troilite and 
chromite are excluded. The chromite forms about 0.75 per cent of the stony matter. 


! 
A. B. Cc. D. 


100. 00 


| i 


12. LLANO DEL INCA, CHILE. 
Analyzed by L. G. Eakins, record No. 1201, and described in Bull. 78, p. 97. 


Approximate composition of the mass. 


Nickel Aron: veanenecoodrnnkeieven's ve eked pera eeneys sone eeAeEWS 25.8 
Troilite),.s.sce2es2 esd ceseeweeias ssn s be eewaeee owe e Pe cenased 10. 6 
Holubleisiieater., © siccwiecates 2 2S eded Bae aGatieen se nee Gaels 30.9 
Insoluble silieates:. 2 sceceleeaoe de ce aan datvbavecanecui ne ¥ee bee a pane as 32.6 

99.9 


Separate analyses. 

A. The nickel-iron. 

B. Silicates soluble in hydrochloric acid, calculated to 100 per cent. 
C. Insoluble silicates, calculated to 100 per cent. 

Is the P.O, in B derived from schreibersite? 


hm 4 B. Cc 
WO sien wcmeets i4 aise 2 Satecet ited oe ee 89.77 


99. 55 
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METEORIC IRON. 


A. The Mount Joy meteorite, found near Two Taverns post-office, near Gettysburg, 
Pennsylvania. Analysis by L. G. Eakins, record No. 1318. 

B. From Pulaski County, Virginia. Sp. gr., 7.95, 23°. Analysis by Eakins, No. 
1228. Described by Eakins in Bull. 90, p. 45. 

C. From Ellenboro, Rutherford County, North Carolina. Described and analyzed 
by Eakins, Bull. 78, p. 93. Record No. 1160. 

D. From Linnville Mountain, North Carolina. Analyzed by J. E. Whitfield, 
record No. 822, and described in Bull. 60, p. 107. Sp. gr., 7.778. 

E. From Cherokee County, Georgia. Analysis by H. N. Stokes, record No. 1527. 


F. From near Holland’s store, Chattooga County, Georgia. Analysis by J. E. 
Whitfield, record No. 765. See Bull. 60, p. 106. Sp. gr., 7.801. 

G. From Hamilton County, Texas. Sp. gr., 7.95, 27° Analysis by L. G. Eakins, 
record No. 1189. See Bull. 78, p. 95. 

H. From Mart, McLennan County, Texas. Analysis by H. N. Stokes, record No. 
1857. Described by Merrill and Stokes in Proc. Washington Acad., vol. 2, p. 51. 

I. From near Scottsville, Allen County, Kentucky. Analysis by Whitfield, 
record No. 509. See Bull. 55, p. 64. 

J. Fell 6 miles east of Cabin Creek, Johnson County, Arkansas, March 27, 1886. 
Analysis by Whitfield, record No. 505. See Bull. 55, p. 63. 

K. From near Grand Rapids, Michigan. Sp. gr., 7.87. Analysis by R. B. Riggs, 
record No, 296. See Bull. 42, p. 94. 


99.99 | 100.26 | 99.422 | 99.95 | 99.42 


L. The El Capitan iron, from near Bonito, New Mexico. Analysis by H. N. Stokes, 
record No. 1527. 

M. From La Bella Roca, Sierra de San Francisco, Mexico, State of Durango. Anal- 
ysis by J. E. Whitfield, record No. 1037. Bull. 64, p. 28. 

N. Troilite nodule from L, outer part, somewhat altered. 
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O. Troilite nodule N, inner part. Analyses N and O also by Whitfield, record No. 
1037. 

P. From Puquios, Chile. Sp. gr., 7.93, 25.2°. Analysis by L. G. Eakins, record 
No. 1181. See Bull. 78, p. 95. 

Q. The Abert iron, of unknown origin. Analysis by R. B. Riggs, record No. 356. 
Sp. gr., 7.89. See Bull. 42, p. 94. 


99.80 | 100.10 | 97.23 | 96.77 | 99.55 99. 88 


The two following meteoric irons were analyzed by L. G. Eakins in the Denver 
laboratory. 

A. Found near Albuquerque, New Mexico. Described by Eakins in Proc. Colo- 
rado Sci. Soc., vol. 2, p. 14. 

B. From Wyoming. Partial analysis. 


ANALYSES OF MINERALS. 


In the following pages the analyses of over 180 mineral species are given; a con- 
siderable number of the species having been originally described as new by chemists 
connected with the Survey. These species are josephinite, cuprobismutite, warrenite, 
guitermanite, elpasolite, zunyite, ptilolite, hydronephelite, lucasite, antlerite, ienox- 
villite, redingtonite, plumbojarosite, emmonsite, powellite, morencite, coronadite, 
purpurite, goldfieldite, and arizonite. In other cases minerals which were im- 
perfectly described have been more sharply characterized and their true composition 
made known. Natrojarosite, for example, is here definitely recognized as a species. 

In general the order of Dana’s classification has been followed, but with some 

‘ small variations. Thus the tellurides are put in a group by themselves, the borosili- 
cates are brought together, while the phosphates, vanadates, and arsenates are given 
as three separate classes. On purely chemical grounds these changes are warranted; 
on morphological grounds the usual mineralogical classification may be better. 


I. NATIVE ELEMENTS. 
GOLD. 
From Persia; exact locality unknown. Analyzed by Charles Catlett. 


JOSEPHINITE. 


A nickel-iron alloy found in placer gravels in Jackson and Josephine counties, Ore- 
gon. Described as a new species by W. H. Melville, Am. Jour. Sci., 3d ser., vol. 43, 
1892, p. 509. Waterworn pebbles. Sp. er., 6.204. 


COs scste citsecceen e Silicates (anhydrous)..........-.......22.-- 12. 26 


SE passes b pe phasaeg eae S Nene gd al seo ed d H20 below 100° 

Pyrrhotite H20 above 100°.... 

Chromite........... aie Volatile matter... . 

Magnetite . CO Sais ensevsinun semoece.s powaaouereecemesdemers 

OW ssicz siete edad annonce 2 

ASiicrsie wince xt Ye acca erneis vcard cucibeeniee is 100. 55 


The silicate admixture, including the water, amounts to 13.38 per cent, of which 
12.88. per cent, soluble in hydrochloric acid, is serpentine. The ‘insoluble portion 
may be bronzite. Analyses of the silicates are as follows: 


Insolu- 
Soluble 
Total. | ble por- portion, 


33 -03 30 
2.08 04 2.04 
32 | trace 82 
1.62 06 1.56 
2.69 14 2.55 
08 |sceseens 08 
ITD lececgiess 1,12 
13. 38 50 12. 88 
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For analyses of nickel-iron of meteoric origin, see the preceding section of this 
bulletin. 


II. SULPHIDES AND ARSENIDES. 


BISMUTHINITE. 


From the Rosario mining district, Sinaloa, Mexico. Analysis by W. H. Melville. 
Described by him in Bull. 90. 


Blisccoun ies Habiead acoaanstne Senededdemsade Saat atenihs biieelNsatdind aqenncH gicdsaewien: anes 72.90 
Dib paresis seine 222 Seed ae elere ea eyed dedatale aierddlerede aidan ecadaal Dante Ai rae sweat bien 6.03 
OU oaiaacnie setniwienee s Saneew nouns Feecae SE Seen Dedee meet eee edeeede mee swEmel 1.67 
TOS egies ritatre etwas neudieteicieccisinns S paisa Siemens. neiswinebiemare seed aatnes SEE mR Re meter 35 
Ga occu sednateare sine geeiie ris eecsbtake eeemacinns He acnieicteitls a slanciaromine eiagaGiosG Samhain 18.11 
QUaFtE a 2s seeesoxseeeeeeaceieks sesemeonass vetoes soe tu kaite ce teortobsecetoasis ateemacy -63 

99.69 

METACINNABARITE. 


Crystallized material from New Almaden, California. Analysis by W. H. Melville. 
Not free from admixtures. 


LBs pacaseciaks oe eveke meee ete eee eke cece: M8: 01 | CACOsewensciace grec aesdargeeedueomeatescey 7 
Se sce oe ta pace Ue en aie 23568: |) Quarte en. 22 coet eet vee ia sd a eee does 4.57 
BG io Sos cejec pees Geis Bias Rese ps e61. | Organic matters <: 5 ccccece esse eseicaseeees 63 
COn cgodhsdeiod otek ws ueegaaeeeaeiaG nine eeate trace — 
Di ecmrade thai a+ saanrsdroconene tektites -90 99. 26 
Mi ears eiramemmnaiweaiea: ante eecetm See eeS 15 


Another specimen of metacinnabarite from Knoxville, California, gave Melville 
the following figures: 


BEL. CRMs SOAR MA SITE P RT TECARS: OE DAS RCM RPORBAR?R SR ATR EE We AE7 We UO) ERROR AT 98. 48 
Fes cha Sache as becasue cane ated eaten hee ree ene eh erea eons 69 
SIO se wits, See tecly Senin utaacromsions ian eam lee mes a1 rennet aaee geri arc d ay Set 71 

99. 88 


The latter mineral was described by Melville and Lindgren in Bull. 61. 
COVELLITE. 


From the East Greyrock mine, Butte, Montana. Collected by G. W. Tower. 
Analysis by W. F. Hillebrand. Color, indigo blue. Massive. Sp. gr., 4.76 at 26°. 


CU secreted Bese s Ae AeG btehtnseephnied ouchnatene aled Oiem oe embathatwamer aed eeue ences 66. 06 
DS jaichecaiayeteee roi Deed epsearatcinn yn SIS atnteaeacta var arava Deere aenties Se SANS H eraieraieiee ayaa ecerser nese 33. 87 
FRG ess citera Sie amin echerd eyed nee eee eerie fereisiaiaie Minin eee eraraiestins aiararetenlengts aro sieiat dey OaiaisiaemraIE 14 
Tns0li ble isiscencseosnecn meme emis ccisecceeninie bead me einicic snc ace aeaeluidcinn annus comet amoesies ey 
100. 18 

POLYDYMITE. 


A massive ore from the mine of the Canadian Copper Company, Sudbury, district 
of Algoma, Ontario. Specific gravity, 4.541. Analysisby Charles Catlett. Described 
by Clarke and Catlett in Am. Jour. Sci., 3d ser., vol. 37, 1889, p. 372. Composition 
nearly Ni,FeS,. 

A. Actual analysis. 

B. Analysis corrected by deduction of quartz and chalcopyrite. 
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Another nickel-iron sulphide, from the Worthington mine, Sault branch of the 
Canadian Pacific Railway, 25 miles west of Sudbury, has been analyzed by W. F. 
Hillebrand. Grayish, with a cast of yellow. Not pyrrhotite. Possibly a mixture 
of polydymite and pyrite. 


Still another nickel-iron sulphide is described by Hillebrand in Jour. Am. Chem. 
Soc., vol. 29, p. 1027. It is found in association with the patronite of Minasragra, Peru, 
and appears to be a new species with the formula (NiFe)8,. For this the provisional 
name bravoite is suggested. Analysis by Hillebrand. The deficiency is possibly 
due to the partial oxidation of the vanadium present. The latter represents unsepa- 

‘rated patronite. 


STROMEYERITE. 


From the Silver King mine, Calico, San Bernandino County, California. Sp. gr., 


SULPHIDE OF SILVER, COPPER, AND ZINC. 


Massive, resembling bornite. Apparently homogeneous, but may be a mixture. 
Sp. gr., 5.407 at 20°. Analyzed by W. F. Hillebrand and described in Bull. 55. 
From the Gagnon mine, Butte, Montana. 


aCalculated to saturate CaO. b Partly from H of carbonaceous matter. 
cIncludes a little P23. 
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LOLLINGITE. 


From Teocalli Mountain, Brush Creek, Gunnison County, Colorado. Sp. gr., 7.400 
at 14.5°, corrected for impurity. Analyzed by W. F. Hillebrand and described in 


Bull. 20. 


ING easier dere tralecraccioe Se Seemed SDaeieembnc id Seo baed te eee ee Hasee ea oe SAR 71.18 

ef Oisdsvissain saa aigihnenheinimeaes Be sete RaGer Ss Meee ee dae Sasa uieleieitiee eect ceetrions tw nieleineies De -56 
Bilvaetess ted ore an ceils cisin unten: to seein eGer Eden ee Dhol aomit esata ssotescacuisaene, - 08 
Chews seexesne ese aeainistecuens 6 cementing Seaham ease eeeceaeenise Este remssa eae ses 39 
RG psc cece Gh ese Ne pees esl cee eucin ss Renieens Eseteeiees aeeee eee eS 22.96 
CO zis tte esaeneees Weedees eeetereeds ceaeteresion: ne eevee pesemeel se emedeeats 4. 37 
IN ad cee tinn id cess oiind acer aa Mae Bt nee eae reed aed ceded semis eee 21 
99.75 


A doubtful arsenide of nickel and cobalt has also been examined by Hillebrand and 
described in Proc. Colorado Sci. Soc., vol. 3, pt. 1, p. 46. From the Rose mine, Grant 
County, New Mexico. Sp. gr., 6.644 at 20° Probably a mixture. Ni: Co=3:1, 
approximately. 


Eee eae RACRI Aan AN IIE SERS REPL Tai04: | INI; COw 2 crear seetews luck veaditeeeeeete, den, DOUS2 
ea egy lala og SEE See A EAC sto SALE EERO TB? | ACA O ie crajcials cin BUR se taiesean omer aie Gate De 09 
Se ap ant yt Saag ee fi Det eieind cers Sie Sieae BEES! || MEO ciccsicpetesieg ceiinsitecusibel ste dwaseeieceate 182 05 
weategs se Dede - 04 ee 
ares 03 99. 12 
shadvabe:s aianieelcieseiiaseisiveiaiaaeeecinte 7a PEA 44 
ARSENOPYRITE. 


From Franklin Furnace, New Jersey. Approximate analysis, on only 0.25 gram of 
material, by E. C, Sullivan. Notable as containing cobalt. The arsenic is probably a 
trifle too high. 


POs saz cieetacaieaks Stet dceaentseteniase va aoe Ad neste teheess Ratan mataeaabewinemnse 32, 48 
COnccursmsamaamannr seer seeeelainabesis motion Gulhem nae atte taraeld & See chtaisglarae ae Abaeeieisls 1.16 
BS cracls canemeumawiis va PAaRaadacindaue es Te Naleeinda deme calemaaaeinsine palsalemenp KE ey 48.72 
Bie sige Gosiemeacisinassigisishe aeeiedin eisevantrmenectiadcitn emia @aatnda cakmeredeie eecaneMeeis ak Sy 18. 80 
101.16 

GLAUCODOT. 


From the Standard Consolidated gold mine, Sumpter, Oregon. Analyzed by 
W. T. Schaller, and described in Bull. 262, p. 132. 

A. Analysis as made. 

B. Analysis recalculated to 100 per cent, after deducting gangue. 
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PATRONITE. 


The vanadium sulphide from Minasragra, Peru. Analyzed by W. F. Hillebrand, 
and described in Jour. Am. Chem. Soc., vol. 29, p. 1019. 


Of the sulphur, 4.5 per cent is free, the remainder is combined. The oxidized constituents represent 
impurities and gangue. . 


ENARGITE. 


From the Rarus mine, Butte, Montana. Collected by G. W. Tower. Analysis 
by W. F. Hillebrand. 


CUPROBISMUTITE. 

New species, discovered by W. F. Hillebrand and described by him in Bull. 20. 
Named by Dana. Sp. gr., 6.680 at 15°, corrected for impurities. From the Missouri 
mine, Halls Valley, Park County, Colorado. Analyses, by Hillebrand, of three 
different samples. 


2 Calculated. 
ZINKENITE. 


From the Brobdignag mine, Red Mountain, San Juan County, Colorado. Sp. gr., 
5.21 at 18°. Analyzed by W. F. Hillebrand and described by him in Bull. 20. 


15619—Bull. 419—10——17 
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WARRENITE.¢ 


New species, described by L. G. Eakins in Am. Jour. Sci., 3d ser., vol. 36, 1888, 
p. 450. From the Domingo mine, Gunnison County, Colorado. Occurs in matted, 
fibrous masses, known locally as ‘‘mineral wool.’’ Analysis by Eakins. 


COSALITE. 


From the Comstock mine, near Parrott City, La Plata County, Colorado. Described 
by W. F. Hillebrand in Bull. 20. 


Ee yes Ranker is aera eenee es SRS 42.93 
8. 43 
-. 7.50 
cigs aoa8 anes stad dyileee -- 22.49 
jad SiS als sea craze sais ateaais sdteytonera wise Shane) Sy peaeza Gh iagh ele eoepeloneiaia sae -teisiaes Zui 26 70 
wid senicweneisermec ordeal eesiidewemGedtmieaemis Secedeus seis eee -. trace 
anisiaiaicieteis ma ctns wince enealsommmgiiaie Pacem oeatm alee cle eeee eaeiecEEueee ca eembeegcceene 17.11 


99. 16 
FREIESLEBENITE. 


‘ 


From Augusta Mountain, Gunnison County, Colorado. Known locally as ‘‘min- 
eral wool.’’ Remarkable for its freedom from silver. Analyzed by L. G. Eakins and 
described by him in Am. Jour. Sci., 3d ser., vol. 36, 1888, p. 452. 


BOURNONITE. 


From Boggs mine, Yavapai County, Arizona. Analysis by W. T. Schaller. 


cigs Ceseeegeaereetemeescekemees se VOY)|| PG sargee eee zisnas os os pe aaite senveecemeeaceares 
20.04 | Zn........ 
DiS | DMM cial cathraseed cic cic Same sreeinaiat ele semmeieises 
18.99 
40. 21 
BEG PER eee eee eae eee RE ees 15. 12 
TETRAHEDRITE. 


From Anchor mine, Park City district, Utah. Analysis by G. Steiger. 


a According to L, J, Spencer, warrenite is identical with jamesonite, In that case it can not be regarded 
as new, 


L 
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GUITERMANITE. 


New species, discovered by W. F. Hillebrand and described by him in Bulletin 20. 
From the Zufii mine, Anvil Mountain, near Silverton, San Juan County, Colorado. 
Forms the matrix of zunyite. Corrected specific gravity, 5.94 at 17.5°. Analyses 


by Hillebrand. 


Admixed zunyite.......02..00..00 cececeeceeeeeeeeeeeeeeeeeeees See Maaner ete a emetet! 1.77 
agi acre ra eS A UTNE 7 oer NG Nt cE Cae a Tie OnE 13.40 


III. TELLURIDES. 


HESSITE. 


From San Sebastian, Jalisco, Mexico. Sp. gr., 8.24 at 26°. Analysis by W. F. 


Hillebrand. 
Ne ONS ae peter ieee eames megens ddd Sele tanta SA LGd MARIS SOLES. 61.16 
VG. 5, 5)32 a Sesih eaoprayneisie he Sec wnine Sse cae SSE SER ee eee eae awit eee tees 36.11 
Bb: cccsen ccc qebs cobdidees Lec ncumesicinginaacesaneulemonesenssreee aes Sesame Rema 1.90 
Gy PG) Zblscscceresniccseasenientaeardensteannccs Sete ccaicietencisiantdle ee eimcewldeeneearegees undet. 


PETZITE. 


From the Norwegian mine, Calaveras County, California. Collected by F. L. 
Ransome. Sp. er., 8.925 at 23°. Analysis by W. F. Hillebrand. Formula, 


Au,Te.3Ag,Te. 
A Gietdccccsciaiale epensendinresiccreissidld darcamialh cis mamas epitinartace eee resekesw see ouGane OseeGscmese se 41. 87 
WU iene ves eweeewe de epemcdinwiganaen aytiezews nce dee See eeeee TeRe esos Hee CERES REESE 25.16 
NOs ny doe eben sequal see bac aees exec edet atarels Seana tise eer eee renin Sea areas 33. 21 
BOs eceercteig Senco wtals sh ok See ee Geass Sey een ome eee soem ieee siden peienicts trace 
MG ese cei ccrndenO de taiomne iaik aus esate oelsiniense aay eet Cee en a ees ereen eee S 08 


SYLVANITE. 


From the Elkton mine, Cripple Creek, Colorado. Analysis by W. F. Hillebrand. 


Approximate only. 


Ape cease dacs daredeoeieeeai acing 0s Ge Gaede Be SRA Redaereeis eve de Sear ceeeasiese ales 11.0 
IRD sheila cis sx iets ice pastes a Rc Lie aeo Reoutaes on HH ODO NOS Rae eee peters 26.7 
BD 6 epee ra yaad Sesefcir natd cc etann oree SRA RHEE eA Seen cee Sata iguagduanes 62.3 
100.0 

CALAVERITE. 


From Cripple Creek, Colorado. Collected by R. A. F. Penrose, jr. Analyzed by 


W. F. Hillebrand and described by him in Bull. 167. . 
A. From the Prince Albert mine. Corrected sp. gr., 9.6 at 24°, 
B. Raven mine. : 
C. C. 0. D. mine. 
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Mg.. 
O, F, and soluble SiOz by difference 


99.88 | 100.47 | 100.00 


a Calculated from Fe to make FeS.. b As MnO2? 
MELONITE. 


From the Melones mine, Carson Hill, Calaveras County, California. Collected by 
F.L. Ransome. Analyzed by W. F. Hillebrand and described by him in Bull. 167. 
Three samples. Sp. gr. of B, 7.72 at 22.5°, which is probably too high for the pure 
NiTe,. Sample C is the purest. = 


TETRADYMITE. 


From near Whitehorn, Fremont County, Colorado. Sp. gr., 7.816 at 20°. Analysis 
by W. F. Hillebrand. 


GOLDFIELDITE. 


A new mineral, collected by F. L. Ransome, at Goldfield, Nevada, and analyzed by 
Chase Palmer, has been named goldfieldite. The analysis is only preliminary, for 
the material was too scanty to admit of the most thorough work. Described by Ran- 
some in P. P. 66, p. 116. 
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IV. CHLORIDES AND FLUORIDES, 
HALITE. 


Rock salt from Salton, California. Analysis by E. T. Allen. 


EMBOLITE. 


From Broken Hill, Australia. Analysis by L. G. Eakins. 


TERLINGUAITE. 


From Terlingua, Texas. See Hillebrand and Schaller, Jour. Am. Chem. Soc., vol. 
29, p.1190. Analysis by Hillebrand, calculated to a gangue-free basis. 


Other determinations gave 88.31 and 88.92 per cent of mercury. 


EGLESTONITE. 


From Terlingua, Texas. See Hillebrand and Schaller, Jour. Am. Chem. Soc., vol. 
29, p. 1192. Three analyses by Hillebrand, on very small amounts of material. 


A. B. Cc. 
88.94 89.73 
8.23 8.12 
1.84 1.80 
99. 01 99.65 


Calculated to a gangue-free basis. 
KLEINITE. 


From Terlingua, Texas. See Hillebrand and Schaller, Jour. Am. Chem. Soc., vol. 
29, p. 1181. Average of several determinations by Hillebrand, reduced to a gangue- 
free basis. 
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FLUORITE. 


From Franklin Furnace, New Jersey. Partial analysis by G. Steiger, on insufficient 
material. 


CRYOLITE, 


From St. Peters Dome, Pikes Peak district, Colorado. Described by Cross and 
Hillebrand in Bull. 20. Massive. Pinkish in color. Sp. gr., 2.972 at 24°. Analysis 
by W. F. Hillebrand. 


A pe aoe tery vy reins SARI Sah ay ects av Date cpu detanata anardad Ait aoe acap ae niinninsetie Ne ROC EMRE ieee mea, 12.81 
IN Bcs.s = sie cresayatanatchsceiatein ani A SieteriecSee Sie avec reve ypeere were piel eaersiedticin See Siemeimieln's entire nmeib eis - 32.40 
Caisceiarcictstsisitans aersiasacm ccbesassamians ae ein Bee eeu Baa ae re bpamiisteleisisiehed fief ence die - 28 
AB peara's Sobers arrose reais Saing FEAR hE See etmas ee toeeraebnds MiGecauts anced 53. 55 
Wey Ogu tierezaacsoaieess oes sae onto seemcineane 26 aes RoR OSE SERS Awd aeemEeS 40 
DeO evcsseic seer rwdwevegeewaisicsd qoeieccman: yatcntomoes teas tea eRe Ree REE . 30 

-99.74 


PACHNOLITE. 


From St. Peters Dome, Pikes Peak district, Colorado. Described by Cross and 
Hillebrand in Bull. 20. Analyses by W. F. Hillebrand. 

A. Compact bluish variety. Sp. gr., 2.980 at 22°. 

B. Crystalline coating. 

C. Fresh, transparent, crystalline material. 


D. Carefully selected crystals. Sp. gr., 2.965 at 17°; 2.962 at 22°. 
A. B. c. D. 
12.93, 12.92 | 12.14 12.27 
15.27, 15.17 | 18.06 18. 04 
158) ©" rceeaebed veal Oeenenss 
10. 28, 10. 23 10.25 


+13 
8.64, 8.79 | 8.10, 8.11 8.05 
by gceceasSlajaigjcteigheid 51.33, 51.28 | 251.39 


SicdGeeateanies pete se adauaced 99. 86 100. 00 


a By difference. 
ELPASOLITE. 


From St. Peters Dome, Pikes Peak district, Colorado. Described as a new species 
by Cross and Hillebrand in Bull. 20. Incomplete analysis on insufficient material, 
by W. F. Hillebrand. The fluorine was deduced by calculation on the assumption 
that the metals are fully combined with it. 
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GEARKSUTITE. 


From St. Peters Dome, Pikes Peak district, Colorado. 


brandin Bull. 20. Analysis by W. F. Hillebrand. 


PROSOPITE. 


251 


Described by Cross and Hille- 


Two samples of prosopite have been analyzed by W. F. Hillebrand, as follows: 

A. From St. Peters Dome, Pikes Peak district, Colorado. Described by Cross and 
Hillebrand in Bull. 20. Sp. gr., 2.880 at 23°. Mean of four analyses. 

B. Pale green, massive variety, from the Dugway mining district, Tooele County, 
Utah. Sp. gr., 2.87 at 21° Described by Hillebrand in Bull. 167. 


a Including a little quartz; undetermined. 


TYSONITE, 


From Cheyenne Mountain, near Pikes Peak, Colorado. Analyzed by W. F. Hille- 
brand and described by him in Bull. 167. Corrected sp. gr., 6.14 at 28°. 
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V. OXIDES AND HYDROXIDES. 
MANGANOSITE. 


From Franklin Furnace, New Jersey. Collected by ©. Palache. Analysis by G. 
Steiger. Sp. gr., 5.364. 


SiO, AlO3, and CaO absent. 
MONTROYDITE. 


From Terlingua, Texas. See Hillebrand and Schaller, Jour. Am. Chem. Soc., vol. 
29, p. 1189. Analysis by W. F. Hillebrand. 


SPINEL. 


Variety pleonaste. Separated from a pyroxenite found between South Meadow 
and Moore creeks, Madison County, Montana. Rock described by Merrill in Proc. 
U.S. Nat. Mus., vol. 17, p. 659. Sp. gr. of spinel, 3.89 at 32°.3. Analysis by L. G. 
Eakins. 


GAHNITE, 


A. From Gilmore’s mica mine, Montgomery County, Maryland, about 12 miles 
north of Washington, District of Columbia. Color, bottle green. Sp. gr., 4.59. An- 
alyzed by T. M. Chatard and described by him in Bull. 9. 

B. Dysluite from Sterling Hill, New Jersey. Collected by C. Palache. Analysis 
by W. T. Schaller. Sp. gr., 4.56. 


H20 at 105°... 
20 above 105° 


a Total Fe. bState of oxidation uncertain. ¢ Loss on ignition. 
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MAGNETITE. 


From the Gallatin Range, between Middle and Bozeman creeks, near Bozeman, 
Montana. Analysis by T. M. Chatard. 


100. 793 
- 06 


100. 733 


FRANKLINITE. 


From Franklin Furnace, New Jersey. Collected by C. Palache. Analysis by W. 
T. Schaller. Sp. gr., 5.09. 


Pe20'9) cccecerectsenessreves cease 


CHROMITE. 


From Corundum Hill, North Carolina. Analysis by T. M. Chatard. FeO, not 


separately determined. 


RUTILE. 


From near St. Peters Dome, Pikes Peak district, Colorado. Sp. gr., 4.288 at 19°. 
Analysis by L. G. Eakins. 


DIASPORE,. 


From Mount Robinson, Custer County, Colorado. Analysis by L. G. Eakins. 


ANgO3an6 wessece cencmreseeatecias s do mewsisd case eREEGReeaune tes Oseceseuls emsinsinee <aeeie 83. 97 
sO ee tesevee tose vie enaadeu valsateeauicw masibece srernen a aeshee DOLE Cae pe Heh eSecareee seas 15. 43 
99. 40 


2 State of oxidation uncertain. 
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BAURXITE. 


Two samples from Jacksonville, Calhoun County, Alabama. Alkalies, lime, and 
magnesia not looked for. Analyses by W. F. Hillebrand. 


BRUCITE. 


From Texas, Lancaster County, Pennsylvania. Analysis by E. A. Schneider. 


Mig Os secncincevk cate edinanjevgys¥ Saw ane seins oe saves ica inci ns cmenek ee elas seu ememaeceiinaieesees, 67.97 
MnO een sees osregeont evameusans sevaenae idee ae cwicievctats oiedivlbiemlenesd aceedncem en ehisieie gemieciciae 97 
PO@jO gsc eand ciareteec me swik sine Hoes eee seaeas cae eun genet necmeends ode enoesiieceeeiees 39 
HMisO! 8G 10S sex. cnececteeee wat ds aseains es be Pewee yee sacle ee cate otasmaietieneeans _ 18 
TgOy igMmition:.<:22. cco Sie nadeage tages SiSeeades See eERseeeee eres case eeeees 30. 63 


PSILOMELANE. 


From a prospect hole on plain south of Round Mountain, Silver Cliff, Colorado. 
Analysis by W. F. Hillebrand. There were strong spectroscopic reactions for strontia 
and lithia, but these bases were not estimated. A little insoluble gangue is included 
with the silica. 


H20 below 120°.............-- 
H20 above 120°.........-.-.-. 


HETZROLITE. 


From Sterling Hill, New Jersey. Collected by C. Palache. Analysis by W. T. 
Schaller. Sp. gr., +.85. 


Alz:03, CaO, and MgO absent. 


@ State of oxidation uncertain. 
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CORONADITE, 


New mineral from the Coronado vein, Clifton-Morenci district, Arizona. Described 
by Lindgren and Hillebrand in Bull. 262, p. 42. Sp. gr., 5.246 at 22° Analysis by 
W. F. Hillebrand. 


iesiortea yes velere ene Sameera eis eee -- 61.01 
1,03 


7.22 


VI. CARBONATES. 
CALCITE. 


From the Gibraltar mine, Bullfrog district, Nevada. Analysis by Chase Palmer. 


DOLOMITE. 


A. Dolomite marble, New York Quarry Company, Tuckahoe, Westchester County, 
New York. Analysis by W. F. Hillebrand. 

B. Dolomite marble, Cockeysville, Maryland. Analysis by J. E. Whitfield. 

C. SameasB. Analysis by E.A.Schneider. Another sample. 

D. Dolomite marble, Webster, Massachusetts. Analysis by H. N. Stokes. 

E. Pink, crystallized dolomite, Joplin, Missouri. Analysis by E. T. Allen. 


@ Includes a little TiO2z, P20, and V205. 5 State of oxidation unknown. 


256 ANALYSES OF ROCKS AND MINERALS, 1880-1908. 


SMITHSONITE, 


From Marion County, Arkansas. Bright yellow variety, known locally as ‘‘turkey- 
fat ore.’’ Analysis by H. N. Stokes. 


TENGERITE. 


From Baringer Hill, Llano County, Texas. Received from W. E. Hidden. Ap- 
proximate analysis, on insufficient material, by W. F. Hillebrand. 


Magnesia, alkalies, etc., undetermined. 
BASTNASITE. 
Associated with the tysonite of Cheyenne Mountain, near Pikes Peak, Colorado. 


Sp. gr. 5.12 at 27° Analyzed by W. F. Hillebrand and described by him in 
Bull. 167. 


Deposited from the waters of Owens Lake, California. Analyses by T. M. Chatard. 
Described by Chatard in Bull. 60. Five samples analyzed, as follows: 

A. The best material. Sp. gr., 2.1473 at 21.7°. 

B. Crude urao. 

C. Urao deposited upon a grass root. 

D. From a small lagoon. 

E. From a vat dug on the beach of Owens Lake. 


2 Includes 0.10 ThO2. 
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Insoluble, inorganic........-......2.2.. 0022s eee eee eee eee 0.02) 0.22) 292] 0.40 4.10 
Tosoluble, OPBAMIC 2.2 sie sxiemmines <cemetejsaincnces pay asmiey ene thscsionaen| peatneee i 12 3127 

1g... Di parece 
CL... 


VII. SILICATES. 
PETALITE. 


From Peru, Maine, associated with spodumene. Analysis by F. W. Clarke. 


ORTHOCLASE AND MICROCLINE. 


A. Orthoclase from Silver City, Idaho. Occurs as a gangue mineral. Partial 
analysis by W. F. Hillebrand. 

B. Orthoclase from Mitchell County, North Carolina. Large cleavage mass. 
Analysis by E. T. Allen. See Am. Jour. Sci., ser. 4, vol. 19, p. 119. 

C. Feldspar crystal from the nevadite of Chalk Mountain, Summit County, 
Colorado. Analysis by W. F. Hillebrand. 

D. Pink orthoclase crystals, from gray porphyry, Johnson Gulch, near Leadville, 
Colorado. Described by Cross in Mon. XII, Appendix A. Analysis by W. F. Hille- 
brand. 

E. Feldspar separated from gabbro. East side of North Fowl Lake, Minnesota. 
Analysis by W. F. Hillebrand. . 

F. Feldspar from the elolite syenite of Litchfield, Maine. Described by Bayley in 
Bull. 150, p. 201. Analysis by W. H. Melville. 


A. B. Cc. D. E. F. 


66. 28 \. . . . 65. 14 


BAO BO atte concerned once sone } cif} .2of 100} Bi} oa 
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G. Flesh-colored microcline from the pegmatite of Jones Falls, Baltimore, Maryland. 

H. Greenish microcline, same locality as G. G and H described by S. L. Powell 
in Johns Hopkins Univ. Circular, vol. 12, p. 49. Analyses by W. F. Hillebrand. 

I. Anorthoclase from the eleolite syenite of Peaked Butte, Crazy Mountains, Mon- 
tana. See Wolff and Tarr in Bull. Mus. Comp. Zool. Harvard Coll., vol. 16, No, 12, 
1893. Analysis by W. F. Hillebrand. 

J. Anorthoclase from red soda granite, Pigeon Point, Minnesota. Described by 
Bayley in Bulletin 109. Analysis by J. E. Whitfield. 

K. Anorthoclase from keratophyre, Marblehead Neck, Massachusetts. Described 
by Sears, Bull. Mus. Comp. Zool. Harvard Coll., vol. 16, No. 9, 1893. Analysis by 
T. M. Chatard. 


ALBITE. 


A. From feldspathic schist, central shaft of the Hoosac Tunnel, Berkshire County, 
Massachusetts. Described by Wolff in Mon. XXIII, pp. 60-187. Analysis by R. B. 
Riggs. 

B, C. From the porphyritic mica schist of Greylock Mountain, Massachusetts. 
Described by Wolff, loc. cit. Analyses by R. B. Riggs. 

D. From the eleolite syenite of Litchfield, Maine. Described by Bayley in Bull. 
150, p. 201. Sp. gr., 2.622. Analysis by W. H. Melville. 

E. From the pegmatite of Jones Falls, Baltimore, Maryland. Described by S. L. 
Powell in Johns Hopkins Univ. Circular, vol. 12, p. 49. Analysis by W. F. Hille- 
brand. 

F. From Amelia County, Virginia. Analysis by E. T. Allen. 

G. From Mitchell County, North Carolina. Analysis by Allen. 


0 
CE a 0 } .a ft arf} 12h oo} Bik oo} se 
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ANORTHITE. 


A. From Raymond, Maine. Associated with idocrase, garnet, pyroxene, and 
scapolite. Analysis by W. H. Melville. 

B, From Phippsburg, Maine. Occurrence similar to A. Incomplete analysis by 
George Steiger. 

C. Separated from ‘‘hyperite changing to diorite,’’ near Whitaker’s ore pit, Wil- 
mington, Delaware. Described by Chester in Bull. 59. Analysis by R. B. Riggs. 
Sp. gr., 2.592 to 2.749. : 


SODA-LIME FELDSPARS. 


A. Transparent oligoclase, from Bakersville, North Carolina. Analysis by F. W. 
Clarke. 

B. Feldspar separated from porphyrite; Sugar Loaf, northwest of Elk Mountain, 
Tenmile district, Summit County, Colorado. Analysis by W. F. Hillebrand. Much 
altered. 

C. Feldspar separated from andesite; mesa northwest of Parkdale, Colorado. 
Analysis by W. F. Hillebrand. 

D. Feldspar separated from gabbro; Brandywine Creek, Wilmington, Delaware. 
Sp. gr., 2.592 to 2.877. Described by Chester in Bull. 59. Analysis by R. B. Riggs. 

E. Feldspar from hypersthene gabbro, Wilmington, Delaware. Sp. gr., 2.592 to 2.780. 
‘Described by Chester, analysis by Riggs. 

F. Feldspar separated from the gabbro of Ashland County, Wisconsin. Analysis 
by W. F. Hillebrand. 

G. Feldspar separated from diabase; near southeast corner of sec. 13, T. 47 N., R. 
46 W., Michigan. Described by Van Hise in Mon. XIX. Analysis by T. M. Chatard. 
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H. I. Feldspars separated from olivine diabase; NE. } sec. 13, T. 45 N., R.1 W., 
Wisconsin. See Van Hise, Mon. XIX. Analyses by T. M. Chatard. 

J. Feldspar from gabbro; southern half of sec. 14, T. 44 N., R. 4 W., Wisconsin. 
See Van Hise, loc. cit. Analysis by T. M. Chatard. 

The following feldspars were separated from Minnesota gabbros for W. 8. Bayley 
and analyzed by W. F. Hillebrand: 

K. From average gabbro, south quarter post, sec. 35, T. 61 N., R. 12 W. 

L. From gabbro, NW. } SE. } sec. 23, T. 62 N., R. 10. 

M. From gabbro, center of sec. 25, T. 64 N., R. 8. 

N. From gabbro, Duluth and Iron Range Railroad. 

O, P. Two feldspars separated from the amphibolite of Palmer Center, Massachu- 
setts. Analyses by W. F. Hillebrand. Specific gravity of O, 2.667 at 24°; of P, 
2.677 at 22°. In O calculation gives about 7.4 and in P 7.6 per cent of admixed 
quartz. 


15| 123 HG ticcecMacucsa 
eaceces TTACE: |e Sovtien ont outcay sell aa demcen 
12°83°] 12.95 | 11233"| "5083" "7/85 
0) 2901 AU Iiacesces bcwece on 
3:72) 3.80} 4.33 | °7278"| "6:36 
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25} 129k 93 42 4g 


trace | trace | trace! trace trace 


100. 69 | 100.28 } 100.38 | 100.51 | 100.62 


LEUCITE. 


From Mount Vesuvius. A fine crystal. Analysis by George Steiger. 


NiOdi a verseees acetals peteno teehee anata rodald Hedde eased delwaneseaie seit Oodaaayh acted 55. 40 
Me Oseinznsntacercuectnsch thes dete caceasemeaewer eet Gaal sbeetatmnteas wScde seed ene eS eeees 23. 69 
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NOG) oe ncercuutelsjive ¢camch tistelniouios sie sisi Rmredisicic st amnisindrales cisialoninewieetna ote ate commie hd 1.25 
HO sk siewausiaics racemes pgseemnnieiciet a cana onveasiieay sees e aE See MEa Ede sihE 24 

100. 28 

ENSTATITE. 


A. Enstatite from Granville, Massachusetts. Slightly altered. Described by 
Emerson in Mon. XXIX. Analysis by W. F. Hillebrand. i 

B. Enstatite separated from the San Emigdio meteorite, found in San Bernardino 
County, California. Analysis by J. E. Whitfield. 

C. White, fibrous mineral, near enstatite, from seams in chrysolite rock, Corundum 
Hill, North Carolina. 

D. Altered enstatite, Corundum Hill. Analyses C and D by T. M. Chatard. (See 
Bull. 42.) Sp. gr., 2.872. 

E. Bronzite separated from the websterite of Hebbville, Maryland. Described by 
Williams in Am. Geologist, vol. 6, p. 35. Analysis by T. M. Chatard. 
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HYPERSTHENE. 


A. From the basalt of Mount Thielsen, Oregon. Incomplete analysis by T. M. 
Chatard. 

B. From gabbro, SE. } sec. 20, T. 65 N., R. 4 W., Minnesota. Described by 
Bayley in Jour. Geology, vol. 3, p.1. Analysis by E. A. Schneider. 

C. From the augite andesite of the Tokajer-Berg, Hungary. Analysis by W. F. 
Hillebrand. Sp. gr., 3.495 at 25°. 

D, E, F. Three specimens separated from the hypersthene andesite of the Buffalo 
Peaks, Colorado. Described by Cross in Bull. 1. Analyses by W. F. Hillebrand. 
In D and E alkalies were disregarded. In E and F all the iron is given as FeO. 
Sp. gr., of F, 3.307 at 23°. 


fc PYROXENE. 


A. Diopside separated from the websterite of Hebbville, Maryland. Described by 
G. H. Williams, Am. Geologist, vol. 6, p. 35. Analysis by T. M. Chatard. 

B. Diopside from the leucite rocks of the Leucite Hills, Wyoming. Described by 
Cross, Am. Jour. Sci., 4thser., vol. 4, p.115. Sp.gr.,3.290 at 20°. Analysis by W. F. 
Hillebrand. 

C. Pyroxene from Moriah, New York. The source of associated serpentine. Analy- 
sis by Charles Catlett. 

D. Dark-gray pyroxene, Montville, New Jersey. The source of associated serpen- 
tine. Analysis by Charles Catlett. 


15619—Bull. 419—10-—_18 
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E. Diallage from the gabbro of Ashland County, Wisconsin. Analysis by W. F. 
Hillebrand. 

F. Pyroxene from orthoclase gabbro, 1 mile northeast of Haystack Mountain, Liv- 
ingston quadrangle, Montana. Described by W. H. Emmons, Jour. Geology, vol. 16, 
p..193. Analysis by G. Steiger. 


G. Augite from nepheline basalt, Black Mountain, Uvalde quadrangle, Texas. 
Violet colored. Analysis by W. F. Hillebrand. 

H. Augite from dolerite dike, near Valmont, Colorado. See Cross, Mon. XXVII. 
Analysis by L. G. Eakins. 

I. Augite from tinguaite, Two Buttes, Colorado. Sp. gr., 3.43 at 28°. Analysis by 
W. F. Hillebrand. 

J. Pyroxene from syenitic lamprophyre, Two Buttes, Colorado. Sp. gr.,3.45 at 25°. 
Analysis by W. F. Hillebrand. 

K. Augite from granite, north end of Blue Mountains, Silver Cliff, Colorado. Sp. 
gr., 3.225 at 18°. Analysis by L. G. Eakins. 

L. Augite from the Golden King dike, Silver Cliff, Colorado. Sp. gr., 3.281 at 18°. 
Analysis by L. G. Eakins. 

M. Pyroxene from norite, dike east of Sugar Loaf, Boulder County, Colorado. 
Analysis by L. G. Eakins. 


100.27 | 99.77} 100.16 


N. Pyroxene from Italian Mountain, Gunnison County, Colorado. Associated with 
idocrase, scapolite, garnet, epidote, etc. Analysis by L. G. Eakins. Sp. gr., 3.312 
at 16.7°, 
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0. Augite from basalt, 6 miles northeast of Grants, Mount Taylor region, New 
Mexico. Analysis by T. M. Chatard. 

P. Pyroxene from peridotite, east of Fort Eilis, Montana. Partial analysis by F. W. 
Clarke. 

Q. Pyroxene from basalt, east side of Bozeman Creek, 2} miles southeast of Boze- 
man, Montana. Described by Merrill, Proc. U. S. Nat. Mus., vol. 17, p. 637. Analy- 
sis by L. G. Eakins. 


R. Jeffersonite from Franklin Furnace, New Jersey. Analyzed by W.F. Hillebrand 
and described by him in Bull. 167. 

8. Jeffersonite, Parker mine, Franklin Furnace, New Jersey. Collected by C. 
Palache. Analysis by G. Steiger. 

T. Manganese pyroxene, Sterling Hill, New Jersey. Collected by C. Palache. 
Analysis by W. T. Schaller. 
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99. 93 

13 

99. 80 


ZEGIRITE. 


Analysis by George Steiger. 


H,0 at 100°..... 
H,0 above 100° 
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JADEITE. 


The following analyses of jadeite, all by F. W. Clarke, were discussed by Clarke: 
and Merrill in the Proceedings of the United States National Museum for 1888. They 
all represent worked material. 

A. Light-colored bead, mottled with Sinerala green, from State of Oaxaca, Mexico. 
Sp. gr., 3.007, determined by William Hallock. 

B. Carved head, light green, from Zaachita, Oaxaca. Sp. gr., 3.190, Hallock. 

C. Fragment from Sardinal, Costa Rica; pale green, translucent. Sp. gr., 3.32, 
Clarke. 

D. Fragment from Culebra, Costa-Rica; light green, granular, opaque; quite im- 
pure. Sp. gr., 3.27, Clarke. 


Ignition. 


100.01 | 100.56 | 99.81 99.69 


WOLLASTONITE. 


Compact variety, from Diana, New York. Partial analysis by E. A. Schneider: 


SiO. nescncsemsedaeagobscesaasenoauoecwas sans 50:05: || Miz Ok sieved Arce jeune demu aeeeremeemen ane 09 

ANNs O gin sisacictcictiuar tine wale racncissessie ciessie slegisicotn se | 1.13 Os comcamanieas sarang en seasOieeweedocne saxens 45 

Bej0 92 sce s cece cicesecedaiesemey ye dees : 08. 82 

CAO) a en ciavae coer cdewsanbarearee ten iatin 47.10 : 
PECTOLITE. 


A. Stone hammer, at first supposed to be jade, collected among the Eskimo of Point 
Barrow, Alaska. Analyzed by F. W. Clarke, and described by him in Bull. 9. Pale 
apple-green, tough, compact, highly polished. Sp. gr., 2.873. 

B. Radiated pectolite from Bergen Hill, NewJersey. Analyzed by E. A. Schneider. 

C. Another sample from Bergen Hill. Analysis by George Steiger. 


AMPHIBOLE. 


A. Tremolite, pseudomorphous after sahlite; northeast slope of Canaan Mountain, 
Connecticut. Analysis by W. F. Hillebrand. 
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B. Tremolite, found in the serpentine of Easton, Pennsylvania. Analysis by 
L. G. Eakins. 

C. Actinolite (?), Corundum Hill, North Carolina. Sp. gr., 3.062. Analyzed by 
T. M. Chatard and described by him in Bull. 42. 

D. Nephrite, New Zealand. Fragment from a dark-green bowlder. Analysis by 
F. W. Clarke. 

E. Nephrite, Robenhausen, Lake Pfiffikon, Switzerland. Part of a green, com- 
pact, highly polished jade implement. Sp. gr., 3.015; determined by William 
Hallock. Analysis by F. W. Clarke. 


H20 above 100° 
CO. 


F. Dark-green nephrite implement, from the Eskimo of Point Barrow, Alaska. 
Sp. gr., 3.012. Analysis by F. W. Clarke. 

G. Nephrite adze, Point Barrow. Nearly black, with grayish-green patches. 
Sp. gr., 2.922, Hallock. Analysis by F. W. Clarke. 

H. Nephrite adze, Cape Prince of Wales, Alaska. Dark green, laminated in two 
shades, opaque. Sp. gr., 2.989, Hallock. Analysis by F. W. Clarke. 

I. Worked nephrite, St. Michael, Alaska. Dull apple green, fairly uniform in tint, 
semitranslucent at edges. Sp. gr., 3.006, Hallock. Analysis by F. W. Clarke. 

J. Jade implement, Diomede Island, Alaska. Dark green, laminated in two shades, 
opaque. Sp. gr., 3.010, Hallock. Analysis by F. W. Clarke. 


Ignition. . 1.02.2... 
Alkalies... 


99.90 | 99.81 | 100.35 | 99.26] 100.10 


K, L, M, N. Four samples of nephrite, found in place by Lieutenant Stoney, 
U. 8. Navy, near the Kowak River, Alaska. K, greenish gray, splintery-lamellar. 
L, like K, but more granular. M, paler, nearly white, closer grained. N, brownish, 
highly foliated. Analyses by F. W. Clarke. Ferrous iron determinations by R. B. 
Riggs. O, nephrite from Jordansmihl, Silesia; analysis by George Steiger; typical 
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material from an old locality. For details concerning nephrites D to N, see the 
memoir by Clarke and Merrill in Proc. U. 8. Nat. Mus. for 1888. 
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99.93 | 99.54 99.92 | 99.83 | 100.45 


P. Brown hornblende, Pierrepont, New York. Analysis by T. M. Chatard. 

Q. Hornblende separated from gabbro, east shaft of waterworks extension, Wash- 
ington, D.C. Analysis by R. B. Riggs. 

R. Amphibole from the serpentine of Montville, New Jersey. Analysis by L. G. 
Eakins. 

S. Hornblende separation, gedrite, from south of soapstone quarry, Warwick, 
Massachusetts. Analysis by E. A. Schneider. 

T. Hornblende from amphibolite dike, Palmer Center, Massachusetts. Sp. gr., 
3.220 at 31.5° Analysis by W. F. Hillebrand. 

U. Hornblende from amphibolite bed, same locality and analyst. Sp. gr., 3.217 
at 29°. 


@ Admixed rutile. 


V. Hornblende near barkevikite. Separated from the sodalite syenite of Square 
Butte, Highwood Mountains, Montana. Described by Lindgren in Am. Jour. Sci., 
3d ser., vol. 45, p. 286. Analysis by W. H. Melville. 

W. Amphibole separated from quartz diorite, south of Table Mountain, on ridge 
between Butte and Plumas counties, California. Described by Turner in,17th Ann., 
pt. 1, p. 521. Analysis by William Valentine. Chromium determination by Hille- 
brand. ; 
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X. Amphibole separated from amphibole gabbro, Beaver Creek, Big Trees quad- 
rangle, California. Analysis by William Valentine. See Bull. 168, p. 206. 

Y. Amphibole separated from quartz monzonite, Tioga road, southeast of Mount 
Hoffman, Mariposa County, California, Sp. er., 3.203 at 21.5° Analysis by W. F. 
Hillebrand. See Bull. 168, p. 208. 

Z. Amphibole separated from the granite of Butte, Montana. Incomplete analysis 
for lack of material. Analysis by H. N. Stokes. 


BERYL. 


A. White beryl from the tin mine at Winslow, Maine. Opaque, milky, associated 
with mica, fluorite, calcite, tinstone, etc. Sp. gr., 2.707 at 27°. Analysis by W. F. 
Hillebrand. 

B. Green beryl from near Home post-office in eastern Tennessee. Analysis by 
F. W. Clarke. 


NEPHELITE. 


"A. Eleolite from Litchfield, Maine. Dark-gray cleavable masses, of greasy luster. 
Described by F. W. Clarke in Bull. 42. 

B. Another sample from Litchfield. Analysis by George Steiger. 

C. Nephelite extracted by solution from the elzolite syenite of Red Hill, New 
Hampshire. Described by Bayley in Bull. Geol. Soc. America, vol. 3, p. 231. 
Analysis by W. F. Hillebrand. 
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CANCRINITE. . 


All from Litchfield, Maine. See description by Clarke in Bull. 42. 

A. Pale yellow, granular. 

B. Bright orange-yellow, cleavable, transparent in thin fragments. 

C. Dingy pale yellow, otherwise like B. 

D. Average yellow sample. 

E. Flesh-colored, cleavable mixture of eleolite and cancrinite. Analysis D by 
George Steiger; the others by F. W. Clarke. CO, determinations in A, B, C, E by 
R. B. Riggs. 


SODALITE. 


A. Blue sodalite, from Litchfield, Maine. Analysis by F. W. Clarke. See descrip- 
tion in Bull. 42. 

B. Blue sodalite, from Ice River, near Kicking Horse Pass, British Columbia. 
Analysis by George Steiger. 

C. Sodalite separated from the sodalite syenite of Square Butte, Highwood Moun- 
tains, Montana. See Lindgren in Am. Jour. Sci., 3d ser., vol. 45, p. 286. Sp. gr., 
2.265. Analysis by W. H. Melville. 
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ZUNYITE. 


From the Zufii mine, Anvil Mountain, near Silverton, Colorado. Analyzed by 
W. F. Hillebrand, and described by him as a new species in Bull. 20. Sp. gr., 2.875 
at 15°. 
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GARNET. 


A. White grossularite, 35 miles east of Selma, Fresno County, California. Analysis 
by George Steiger. Sp. gr., 3.586. 

B. Grossularite. Large waterworn pebble, pale green, very compact. At first, 
thought to be jade. From Eltoro, 40 miles south of Los Angeles, California. Described 
by Clarke in Am. Jour. Sci., 3d ser., vol.50,p.76. Analysis by Steiger. Sp. gr., 3.485. 

C, D, E. Three samples of garnet from Italian Mountain, Gunnison County, Colo- 

-rado. Sp. gr.: A, 3.72 at 16°; B, 3.629 at 23°; C, 3.721 at 17.29. Analyses by L. G. 
Eakins. 

F. Pyrope from the peridotite dike of Elliott County, Kentucky. Described by 
Diller in Bull. 38. Analysis by T. M. Chatard. 

G. Garnets from Hawkes’s quarry, Goshen, Massachusetts. Almandite. Analysis 
by Steiger. 


2 
H20 at105°.... 
H20 above 105°. 


H. Spessartite from Amelia Court House, Amelia County, Virginia. Pale brown, 
crystalline masses. Analyzed by F. W. Clarke and described in Bull. 60. 

I. Spessartite from Llano County, Texas. Yellow, granular. Analyzed by W. H. 
Melville and described in Bull. 90. FeO could not be separately determined. 

J. Spessartite from cavities in rhyolite, Nathrop, Colorado. Brilliant crystals. 
Sp. gr., 4.23 at 18°. Described by Cross in Am. Jour. Sci., 3d ser., vol. 31, p. 482. 
Analysis by L. G. Eakins. 

K. Garnet from the Peacock mining claim, Seven Devils mining district, Idaho. 
Associated with bornite and powellite. Analyzed by W. H. Melville and described 
in Bull. 90. 

L, M. Two samples andradite from Clifton, Arizona. Analyses by George Steiger. 

N. Andradite, from the Jumbo mine, Copper Mountain, Prince of Wales Island, 


Alaska. Analysis by W: T. Schaller. 
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H20 at 100° 
H20 above 100° 


CHRYSOLITE. 


A. Transparent green pebbles from near Fort Wingate, New Mexico. Analysis by 
E. A. Schneider. 

B. Transparent olivine from the meteorite of Kiowa County, Kansas. Described 
in Bull. 78. Sp. gr., 3.376 at 23.2°. Analysis by L. G. Eakins. 

C. Olivine from the peridotite dike of Elliott County, Kentucky. Described by 
Diller in Bull. 38. Analysis by T. M. Chatard. 

D. Olivine from the peridotite at Riddles, Oregon. The rock is the matrix of 
nickel silicates. Described by Diller and Clarke in Bull. 60. Analysis by F. W. 
Clarke. 

E. Olivine from olivine gabbro, west side of Birch Lake, Minnesota, Described 
by Bayley, Jour. Geology, vol. 1, p. 688. Analysis by W. F. Hillebrand. 

F. Olivine separated from the ‘‘hampshirite” of Chester, Massachusetts. Analysis 
by W. T. Schaller. 


2 
H20 at 100°. - 
0 


100.11 | 99.85 | 99.42 | 99.36 | 100.25} 100.10 


WILLEMITE. 
In fine needles, from the Tres Hermanas mine, New Mexico. Collected by W. 
Lindgren. Analysis by G. Steiger. Mineral not quite pure. Contains admixed 
carbonates. 
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FRIEDELITE. 


From the Taylor mine, Franklin Furnace, New Jersey. Collected by ©. Palache. 
Analysis by W. T. Schaller. 


MIZZONITE. 


From a gulch on the side of Italian Mountain, Gunnison County, Colorado. Analy- 
sis by L. A. Eakins. 


VESUVIANITE. 


A. Finely crystallized material from Italian Mountain, Gunnison County, Colorado. 
Analysis by L. G. Eakins. Sp. gr., 3.394 at 20°. 

B. From Nevada, 24 kilometers northeast of Silver Peak. Analysis by George 
Steiger. 

C. Pale green, massive. South Fork of Indian Creek, 12 miles from Happy Camp, 
Siskiyou County, California. Analysis by Steiger. 

D. From 35 miles east of Selma, Fresno County, California. Green, massive, 
resembling jade. This variety is known as californite. Analysis by Steiger. Sp. gr., 
3.359. 

E. From Franklin Furnace, New Jersey. Collected by C. Palache. Analysis by 
Steiger. Sp. gr., 3.451. 


<i 
H20 at 100°... 
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ZOISITE. 


A. Zoisite from gabbro, east shaft of waterworks extension, Washington, D. C. 
Analysis by F. W. Clarke; iron determination by R. B. Riggs. 

B. Rose-red zoisite, James’s mica mine, Yancey County, North Carolina. Sp. gr., 
3.352 at 27°. Analysis by L. G. Eakins. 

C. Saussurite from gabbro, Sacramento River road, 37 miles north of Pit River ferry, 
Shasta County, California. Sp. gr., 3.148. Analysis by F. W. Clarke. See Bull. 9. 

D. Saussurite from the Saas Valley, Switzerland. Pale greenish. Sp. gr., 3.37. 
Analysis by F. W. Clarke; iron determination by R. B. Riggs. 


99.16 | 100.21 | 100. 33 | 99. 81 


EPIDOTE. 


A. Dark-gray brilliant crystals from Phippsburg, Maine. Analyzed by W. F. 
Hillebrand and described in Bull. 167. 

B, C. Epidote from Italian Mountain, Gunnison County, Colorado. Sp. gr.: B, 
3.448 at 25°; C, 3.452 at 17°. Analyses by L. G. Eakins. 

D. From Shasta County, California. Analysis by W. T. Schaller. 


Ka! 
H20 at 105°. .... 


PIEDMONTITE. 


From the rhyolite of Pine Mountain, near Monterey station, Maryland. Contains 
a little admixed quartz. Analysis by W. F. Hillebrand. 
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ALLANITE. 


From Platte Mountain, Douglas County, Colorado. Sp. gr., 3.52 at 29°. Analysis 
by L. G. Eakins. See Proc. Colorado Sci. Soc., vol. 2, p. 32. 


PREHBNITE. 


A. From Paterson, New Jersey. Analysis by G. Steiger. 

B. From Franklin Furnace, New Jersey. Collected by C. Palache. Analysis by 
Steiger. Sp. gr., 2.965. 

C. From Smiths Mountain, near Oak Grove, San Diego County, California. Sp. 
gr., 2.895 to 2.909. 

D. Crystals from C. Analyses C, D, by W. T. Schaller. 

E. From Fassa, Tyrol. Analysis by E. A. Schneider. 
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100.11 | 100.19 | 100.02 | 100.58 | 100.32 


TOPAZ. 


A. White, opaque topaz from Stoneham, Maine. Sp. gr., 3.51. 

B. Alteration product of A, greenish. Sp. gr., 3.42. Analyses A and B by J. E. 
Whitfield. See discussion by Clarke in Bull. 27. 

C. Topaz from Florissant, Colorado. Sp. gr., 3.578 at 22° Analyzed by W. F. 
Hillebrand, and described in Bull. 20. 
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The final alteration of the Stoneham topaz is into muscovite, q. v. The alteration 
product here given represents the beginning of the process. 


SILLIMANITE. 


Fibrolite adze from Brittany. Sp. gr., 3.147, determined by William Hallock. 
Analysis by F. W. Clarke. See Bull. 60. 


KYANITE. ‘ 


Pale-green variety, associated, with the dumortierite of Clip, Arizona. Analyzed 
by W. F. Hillebrand. Titanic oxide is present in appreciable amounts, but was not 
separated from alumina. The mineral contained a few black, nonmagnetic grains, 
which may have carried the titanium. Sp. gr., 3.656 at 18.5° 


ILVAITE. 


From Golconda mine, South Mountain, Owyhee County, Idaho. Analysis by W. 
F. Hillebrand. Sp. gr., 4.059 at 31°. 
\ 


CALAMINE. 


White, highly crystalline. From Sterling, New Jersey. 
Steiger. 


FEO B10 sa nrcasesmsnaane 
H20 above 100° 


LAWSONITE. 


From Tiburon Peninsula, California. Collected by F. L. Ransome. Analysis by 
W. F. Hillebrand. 
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STAUROLITE. 


_ Altered staurolite from Liberty Grove, Cecil County, Maryland. About two-thirds 
muscovite. Analysis by George Steiger. 
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GADOLINITE. 


Analyses by L. G. Eakins. 

A. From Llano County, Texas. Sp. gr., 4.239 at 17.4°. 

B, C. From Devils Head Mountain, Douglas County, Colorado. Specific gravities: 
B, 4.56 at 179; C, 4.59 at 25.5°. Described in Proc. Colorado Sci. Soc., vol. 2, pt. 1, 
p. 32. 


A. B. Cc 

SiO, 23.79 | 22.13 21. 86 
ThOs. 58 - 89 81 
BN aise dis baastcasad danip Rie ame IEA RSE RE SRNR ree nie arnmEAs Mune ames 2.34 54 
Fe203.. - 96 1.13 3.59 
Ce,0; 2.62 | 11.10 6. 87 
(La Di)20; 22} 21.23 19.10 

203 241.55 | 69.50 | 612.63 
Er.03 012.74 | 515.80 

OO iors siercrnaaigsisisciesctes 12.42 | 10.43 11.36 
MnO... trace |........ 11 
G10. 11. 33 7.19 5. 46 
CaO. 74 34 47 
MgO... trace .14 16 
K0.. trace -18 20 
NaO. trace - 28 32 
H0.. 1.03 - 86 74 
P205 Bn eee eee 


100.29 | 100.48 | 100. 02 


@ Molecular weight, 260. > Molecular weight Y, Er group: in B, 296; in C, 294. 


YTTRIALITE. 


From the Baringer mine, Llano County, Texas. Analyzed by W. F. Hillebrand, 
and discussed in Am. Jour. Sci., 4th ser., vol. 13, p. 145. 


BE ciara aitig maaan taal gic eaten aa enwatan 9 ec wince cries ecu ananssneumncnodund 0.80 

i . 67 

.16 

32 

. 04 

LaO3 group, mol. wt., 335.6........-.------ StABY | (COs. ccc ioenecoauce sacs: eubaoaeececcecces al 

Y203 group, mol. wt., 265.8... BAG Pe iasusnccmanicamsaneasnesaoundoianeey 28e3 12 

ROO secre Seeds sari eeseataeeecmanenaatas .76 | A, He, F, and alkalies by difference........ 31 
UOT ions tater ivi chatroom cr Ueeeshaantoi re 1.90 

MNO po weewastiviaceisgacnse hor eaemeesenedeeebas 88 p0H00 
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ROWLANDITE. 


From Llano County, Texas. Analysis by W. F. Hillebrand, with discussion in 
Bull. 113. Sp. gr., 4.513 at 15.5°. 


1.62 
+28 
+24 
34 

LazO3 group, mol. wt., 336.8...............- O84 ls a veges a: stieicetin sik miele eeened cues Beige 3. 87 
Yt2O3 group, mol. wt., 266.2... . : 

Fe203 tp age ue ee ah i ar anc ph eta 

PCO) ces ssahuavecucsusins seeeeereces 

Mi Ore cereenecaasecceonc scenes 

C8 Oe Ssscmuarssnawietistsecs¥ a cschce deamiseesecin 


MACKINTOSHITE. 


From Llano County, Texas. Analyzed by W. F. Hillebrand and discussed in Bull. 
113. Sp. gr., 5.43 at 21.4°. Only nine-tenths of a gram available for analysis. 


0.59 
10 
+42 
. 68 
67 
LazO3 group \ 1:86) TeO 86-100"... oescacyeed eyencceye rs eeaeeees 50 
Yt2O3 group HeO above: 100°...055 exsevecoeasas ered geaees 4.31 
PbO wsiscseceveveusecszesess 3.74 
LOA eee Ron ee an are meted L15 96-50 
CYRTOLITE. 


A doubtful mineral from Devils Head Mountain, Douglas County, Colorado. Analy 
ses by W. F. Hillebrand, with description in Proc. Colorado Sci. Soc., vol.3, pt.1, p. 44. 
Brown crystalline growths of irregular form. Sp. gr.: A, 3.70; B, 3.60; C, 3.64. The 
material may be a mixture of cyrtolite or some analogous alteration of zircon with 
limonite and a phosphate. 


¢ A mixture of indefinable earths with some uranium and a trace of titanium. 
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DANBURITE. 
From Russell, New York. Analysis by J. E. Whitfield. See Bull. 55. 
BO 8s id crsiepi titncienas aheslerses Sepmenencct ical cichscy sess dace ativan tute senscnescnis Deveteedeiok ewes ehee 49. 70 
BOs a esnerre nine ele acvapiereras a...6 cnr ee parame SaiouretrnearunalnbSankeRianaledle'e Saige 25. 80 
CAO acerca seen px cee cies sas cheng xr tecn tenses ria dale Bc lexloce cm goetei 23. 26 
Hea Oy A laQ ise ahs cseccrinever tra 2 3 2 aS chico atbeciexuenayscarermcrsuciawhateicoa dota otmuasautndiancts ptle vavaeloorecie 1.02 
TL GRONS sh xe escarole ups vb derstand ight ces cA enced cer obbebaod deeacceemioncona 0. 20 
99. 98 
DATOLITE. 
From Bergen Hill, New Jersey. Analysis by J. E. Whitfield. See Bull. 55. 
SIO ga cers ncn eisincrat itt: le tlaroiayee ala meme oo reac wea iaasiaain Semmeaa gues ae Sapbwaaeneadee 35.74 
BO ge aczcta toiisionvecae sa sean ret oie ane ts yapecansdeadoeaoeosaGamavocetaariadetnwaconee 22. 60 
CO cacti ce ati aarp ects ces car ezine seve ecireain ea lo is 35. 14 
HOO a cack qracade aera eV ace dead acueuincce mreeienad cauatcnmmeniavanuneisreceniat Se. 31 
Bis esscespee ton os sd oct eaniad sageiaeln andi nataurad eect entre eroeyaavateaive eee Mone aN 6.14 
99. 93 
AXINITE. 
Analyses A, B, by J. E. Whitfield, with discussion in Bull. 55. 
A. Clove brown, from Cornwall, England. Translucent. 
B. Pearl gray, from Bourg d’Oisans, Dauphiny. Transparent. 
C. From Moosa Canyon, Bonsall, San Diego County, California. 
D. From Consumnes copper mine, Amador County, California. 
Analyses C, D, by W. T. Schaller. 
A B. c D 
42.61 | 42.79 
17.43 | 16.38 
BB sintocnsie 
7.53 | 4.29 
19.74 | 19. 21 
4.10] 8.76 
44 -09 
6.04 | 26.70 
1.56] 1.85 
99.83 | 100.00 


a By difference. 


DUMORTIERITE. 


A. Harlem, New York. Analysis by R. B. Riggs. See Am. Jour. Sci., 3d ser., 
vol. 34; p. 406. Contained some tourmaline. 

B. Harlem, New York. Analysis by J. E. Whitfield. 

C. Near Clip, Yuma County, Arizona. ‘ Analysis by J. E. Whitfield. 

D. Purified sample from Clip. Analysis by Whitfield. Specific gravity a little 
over 3.265. See note by Whitfield in Bull. 60, and paper by Diller and Whitfield in 
Bull. 64. 

E, F. Two samples from Dehesa, San Diego County, California. 


15619—Bull. 419—10-——19 
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G. North fork of Washougal River, Skamania County, Washington. Analyses E, 
F, G, by W. T. Schaller, and discussed by him in Bull. 262. 


100.77 | 100.03 


a Loss on ignition. 
TOURMALINE. 
LITHIA TOURMALINE. 


Analyses A to H, inclusive, by R. B. Riggs. Discussed by Riggs in Bull. 55. 

A. Pink center of crystals having a green margin, from Calhao, province of Minas 
Geraes, Brazil. Sp. gr., 3.028. 

B. Pale green, border of A. 

C. Olive green, also from Calhao, Brazil. 

D. Rose colored, massive, from Black Mountain, Rumford, Maine. Sp. gr., 2.997. 

E. Dark green, massive, same locality as D. 


3.19 - 26 6. 43 
2. 22 ~35 32 
04 - 07 none 
38 - 56 34 
1.61 1. 59 95 
2. 70 2.18 2. 86 

28 44 38 


14 - 28 16 
99. 53 | 100. 29 99. 81 
0 -12 07 


F. Colorless to very pale pinkish or greenish crystals, Auburn, Maine. Sp. gr., 3.07. 

G. Light-green crystals, Auburn, Maine. 

H. Dark-green, massive tourmaline, Auburn, Maine. 

I. Pink, Mesa Grande, San Diego County, California. 

J. Pale green, Mesa Grande. 

K. Pale-rose color, Island of Elba. Sp. gr., 3.04-3.05. Analyses I, J, K, by W. 
T. Schaller. Titherto unpublished. 
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100.28 | 99.77) 99.76 | 100.01 
- 380 1% -13 - 04 


99.98 | 99.60 | 99.63 99. 97 


The following analyses represent alteration products of lithia tourmaline: 

L. From the Rumford rubellite. 

M. From the rubellite of Hebron, Maine. 

N. Pink tourmaline, Pala, San Diego County, California, partly altered. 

0. Tourmaline N, almost completely altered. Analyses L, M, by Riggs; N, O, by 
Schaller. 


a By difference. 


MAGNESIAN: AND IRON TOURMALINES, 


Analyses A to L by R. B. Riggs. See Bull. 55. 

A. White to light-brown crystals, Dekalb, St. Lawrence County, New York. 
Sp. gr., 3.085. 

B. Brown tourmaline, Gouverneur, St. Lawrence County, New York. 

C. Cinnamon-brown crystals, Hamburg, New Jersey. 

D. Brilliant black crystals, Pierrepont, St. Lawrence County, New York. Sp. gr., 
3.08. 

E. Dark-brown crystals, Orford, New Hampshire. 

F. Dark-brown crystals, Monroe, Connecticut, 
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esl generat irda ere 
09189 a aciececeeceeuan 
G. Massive black tourmaline, Auburn, Maine. Sp. gr., 3.19. 
H. Massive black tourmaline, Paris, Maine. 
I. Black tourmaline, Calhao, Brazil. Sp. gr., 3.20. 
J. Black tourmaline, Haddam, Connecticut. 
G H. I. J. 


K. Black crystal, Nantic Gulf, Baffin Land. Sp. gr., 3.095. 

L. Black crystal, Stony Point, Alexander County, North Carolina. Sp. gr., 3.13. 

M. Brown tourmaline from near Colfax, Nevada County, California. Fine, radi- 
ating needles. Sp. gr., 3.065. Incomplete analysis by W. H. Melville. See Bull. 90. 

N. Chrome tourmaline from near Etchison, Montgomery County, Maryland. Analy- 
sis by T. M. Chatard. See Bull. 64. 

QO. Black tourmaline, Lost Valley, San Diego County, California. 

P. Black tourmaline, Ramona, San Diego County, California. 

Analyses O, P by W. T. Schaller. Hitherto unpublished. 
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Sheds Oe lesa aaice: 100.00 | 99.69 |........].......- 


@ Tis03. » By difference. 
GYROLITE. 


A. Associated with the apophyllite of New Almaden, California. Fibrous. Ana- 
lyzed by F. W. Clarke and described in Bull. 64. 

B. From Fort Point, San Francisco, California. Analyzed by W. T. Schaller, 
and described in Bull. 262. 


APOPHYLLITE. 
From Table Mountain, Golden, Colorado. Described by Cross and Hillebrand in 
Bull. 20. Analyses by W. F. Hillebrand. 
A. Apophyllite. 
B. Decomposition product of apophyllite. 


Oequivalent to F. 2.2. 2 -2.22c erence erect sense essen ea eensersensn erst ccnrn ess ctmenecs 


a By difference. 
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PTILOLITE. 


Described as a new species by Cross and Eakins in Am. Jour. Sci., 3d ser., vol. 32, 
p. 117, and vol. 44, p. 96. Analyses by L. G. Eakins. 

A. From Green Mountain, Jefferson County, Colorado. 

B. From 3 miles south of Silver Cliff, Custer County, Colorado. 


' 
\ B. 

Bese wach cccsa nga wd raed id base ade deaiad aided Hel velo edes atbialeabehass accu cgtranlel 70. 35 67. 83 
IAVRO ae sisi assess 11.90 11. 44 
OO ja syssencescscetond aie lar veda Eacebudse uh Geenarn in ie Be Sein Sinise AVES TRIE Oran mM emtaememeeente 3. 87 3. 30 
K20 2. 83 . 64 
Na2O....- aU 2. 63 
HO at 110° 3. 62 
H20 at 125° 10.18 1.31 
H20 at 300°. . 2 ‘ 5. 41 
© sab TC CHESS ogre ese eps tnawisrees nic fsa ie PiciesnBiSicicie ih Hi eecasl hese Galen winie swirler aad exes 3.10 

99. 90 99. 28 


HEULANDITE. 


A. From Green Mountain, Jefferson County, Colorado. Analysis by L. G. Eakins. 

B. From Anthracite Creek, Gunnison County, Colorado. Analysis by L. G. Eakins. 
Sp. gr., 2.24 at 20.1°. 

C. From Berufiérd, Iceland. Analysis by George Steiger. 


A B. Cc 

(0) poe 59.17 | 57.38 57.10 
Alz203- 16.80 | 17.18 16. 82 
FRO Ob nex saeseeg ci cereus ok a oss Pies Bini oes i in sacise ineieicloas wi oack oi Suni giaeIaNS Take S SE REReIAIn [aS trace |scc 2s. 
SMA Oh 5 0 sence eich Sumi casa oHEG Ld Wis che esas GSI SSIs Sadi epe Ages | EIS ISIE low 07 
OOK pai2 ies etiaachal ccrcnaliss i leicisiid us ointeen on reheat ebal ese me nsleisier oo deE niga Neaaaaaceane 7.10 8.07 6.95 
Tyas 2 sgh cease fsencas ais aS Sees cgeeetcncns lao pias aia GOL iatoaied eee CC Patt SE | Seas Sere ee 46 
Na2O........ os sees bed a parece ce ataueen 1.37 - 82 1.25 
Res Oho ide saree daaewe eeeeien! See, cin shia atovare in nee mints 84 -40 42 
sO at 00 ccm seaneysiecavsvereios ei = atctats siaprararcsaseor gare Sriasaase ) 2. 57 3.61 
H20 at 125°... . fs 15. 45 1.10 
H20 at 300°... -. 11.70 13.00 
Ha Oatired ness oz, svc seavem uments vemseewasmien se xn eamareaeecn Pee ekteeleees -90 

100. 23 | 100.12 99. 68 


STILBITE. 


A. From Wassons Bluff, near Parrsboro, Nova Scotia. Analysis by George Steiger. 

B. From Italian Mountain, Gunnison County, Colorado. Analysis by L. G. Eakins. 

C. From Table Mountain, Golden, Colorado. Described by Cross and Hillebrand 
in Bull. 20. Analysis by W. F. Hillebrand. 


BLO ABOVE OO oc jeetiei ese neces cntenk aviieadiomaemnemad soeencciuccuoneen 15.41 \ ina} 18. 16 
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LAUMONTITE. 


From Tsble Mountain, Golden, Colorado. Described by (ross and Hillebrand in 
Bull. 20. Analyses by W. F. Hillebrand. 

A. Yellow grains. 

B. White crystals. 


CHABAZITE. 


A. From Wassons Bluff, near Parrsboro, Nova Scotia. Analysis by George Steiger. 
B, C. From Table Mountain, Golden, Colorado. Described by Cross and Hillebrand 
in Bull. 20. Analyses by W: F. Hillebrand. 


A B. Cc 
BIO gate cts cexciesetct wcctesare saree sieidisishoterete els ciecerarcieseretdrarssere areata Sretarmtacidiave alere't grate aemarsarpon ches 47. 86 47.18 
ALGO 8. sesorcsvcets: snroreeeraninniuneencenigin es ereeeee eeeeesedes 19. 30 19. 67 
PeiOgic-vicoseeecesansxeveesecmeeterterscameeeerecee Pal a eens 
MEO care eiuen rok cere S Sa SW as as pdeaeeaateaccheeoeckecwscensal|| SOF geen eects 
CaO... 9.94 9. 74 
STO ajom Bhordinteercaaqeicaleecioreinaregidcrescerciciie aaeene edtiee amwod em anes ARNEL ANE aera lsatakieed - 43 
Na,O b2 51 
K.0... 73 +85 237 
H20 at 100°. . er 5. 22 \ 22.07 4.76 
The) ALO Vie LOE ies te cnc 5 tay cere etesaveciveveeacsareiate:Shsralaoznacacevoisies dhavarchereemicteid\erbaaraiersnscgie be va aqioieted 16. 63 i 17.39 


LEVYNITE, 


From Table Mountain, Golden, Colorado. Described by Cross and Hillebrand in 
Bull. 20. Analyses by W. F. Hillebrand. 

A. Crystals of levynite. 

B. Associated fibrous variety. 


ANALCITE. 


A. From Wassons Bluff, near Parrsboro, Nova Scotia. Analysis by George Steiger. 
See Bull. 207. 

B. From Table Mountain, Golden, Colorado. Analysis by George Steiger. See 
Bull. 207. 
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©, D. From Table Mountain. Described by Cross and Hillebrand in Bull. 20. 
Analyses by W. F. Hillebrand. 


NATROLITE. 


A. From Bergen Hill, New Jersey. Analysis by George Steiger. See Bull. 207. 

B. From Magnet Cove, Arkansas. Analysis by W. H. Melville. Described in 
Bull. 90. Sp. gr., 2.261. 

GC. From South Table Mountain, Golden, Colorado. Described by Cross and Hille- 
brand in Bull. 20. Analysis by W. F. Hillebrand. 


a By difference. Too little material for complete analysis. 
Calculated to satisfy total lime. 


SCOLECITE. 


A. From Whale Cove, Grand Manan, New Brunswick. Analysis by George Steiger. 
See Bull. 207. 

B. From Italian Mountain, Gunnison County, Colorado. Analysis by L. G. Eakins. 
Sp. gr., 2.247 at 17.2°. 

C. From Table Mountain, Golden, Colorado. Described by Cross and Hillebrand 
in Bull. 20. Analysis by W. F. Hillebrand. 


2 
HO at 100°. ... 
H20 above 100°. 


a By difference, 
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MESOLITE. 
A. From North Table Mountain, Golden, Colorado. Described by Cross and Hille- 


brand in Bull. 20. Analysis by W. F. Hillebrand. 
B. From Osteré, Faroe Islands. Analysis by G. Steiger. 


A. B 

BIO corm nacs tomes Wes a duty rye a eaiea ah px annua aing tried amniands ys Raladialadend Mosiapewin ata anand ae 46.17 45. 97 
AkO. 26. 88 25. 98 
CaO 8.77 9. 69 
ae 6.19 4.79 
5 ee eelexccares none 
FeO At: LOS? aim scp secoseie Gig a ctessie te 2 eae am Reie copiers dente ced SAR ATS aR REE Soa e/SEM EINE eee \ 12.16 1.34 
FIG O: ABOVE MOG ajs.n2ie faceisls Roce Gomlnestel eeiann ee hentnmeSeeenatiae Seabee Ma eiase Seis Seam cients i 12.04 
100. 17 99. 81 


THOMSONITE. 


From Table Mountain, Golden, Colorado. Described by Cross and Hillebrand in 
Bull. 20. Analyses A, B, C, D, Eby W. F. Hillebrand. Analysis F by George 
Steiger; published in Bull. 207. A represents reddish spherules; F, a mass of fibrous 
structure. : 


Naz 
HO 


100.06 | 100.07 | 100.02 | 100.08 | 100.01 | 100.40 


HYDRONEPHELITE. 


From the elzolite syenite of Litchfield, Maine. Described by Clarke as a new 
species in Bull. 42. Analyses by F. W. Clarke. Sp. gr., 2.263, determined by J. S. 
Diller. 

A, B. Slightly impure. Two distinct samples. 

C. Carefully purified material dried at 100°. 


MUSCOVITE. 


A. From the Hatch farm, Auburn, Maine. Broad plates, bordered by lepidolite. 
Analysis by R. B. Riggs. 

B. Greenish muscovite, Auburn, Maine. Analysis by E. A. Schneider. 

C. Altered muscovite, Mount Mica, Paris, Maine. Occurs as a white enamel on 
ordinary mica. Analysis by F. W. Clarke. 

D. Well-crystallized muscovite from the hiddenite mine, Stony Point, Alexander 
County, North Carolina. Analysis by F. W. Clarke. 

E. White muscovite from Miask, Ural Mountains, Siberia. Analysis by E. A. 


Schneider. 
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F. Mica separated from quartz schist. Shoemaker’s quarry, near Stevenson sta- 
tion, Green Spring Valley, Maryland. Analysis by E. A. Schneider. 

G. Mica from the Eureka tunnel, St. Peters Dome, near Pikes Peak, Colorado. 
Analysis by W. F. Hillebrand. See Bull. 20. 

H. Pink muscovite, Mesa Grande, San Diego County, California. Analysis by 
W. T. Schaller. 

I. Muscovite associated with the dumortierite of Skamania County, Washington. 
Analysis by Schaller. 


J. Fuchsite. Etchison post-office, Montgomery County, Maryland. Analysis by 
T. M. Chatard. See Bull. 64. : 

K. Grayish-green, compact mica from Stoneham, Maine. Structure subfibrous. 
Analysis by T. M. Chatard. 

L. Same locality as I. Specimen broadly foliated, micaceous. Analysis by T. M. 
Chatard. For analyses I and J see Bull. 9. 

M. Stoneham, Maine. From alteration of topaz, the outer portion of an altered 
crystal. Sp.gr., 2.82. Analysis byJ.E. Whitfield. Discussed by Clarke in Bull. 27. 

N. Pseudomorph from the Rochelle mine, on Running Water River, Wyoming. 
Near liebenerite. Sp. gr., 2.831 at 12.5°. Analyzed by W. F. Hillebrand and de- 
scribed in Bull. 20. ; 

O. Mariposite. From vein of the Josephine gold quartz mine, Bear Valley, Mari- 
posa County, California. Color, green. Sp. gr., 2.817 at 29.5°. 

P. White mariposite, same locality as M. Sp. gr., 2.787 at 28.5° Analyses M and 
N by W. F. Hillebrand, and described in Bull. 167. , 


Osequivalle nt fo: «..cscsczaictretencistove cieivicnta sie ote 2 [aretnatna acllnaestoeaaleatenmcer ANB! | oc ccraretsecs| arace eracwiaral| eas siernve vin 
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LEPIDOLITE. 
Micas A to G from various localities in Maine. Analyses by R. B. Riggs. Discus- 
sion by I. W. Clarke in Bull. 42. 
A. From Black Mountain, Rumford. Lilac-purple, granular. 
B. From Mount Mica, Paris. Broadly foliated. 
C. From Hebron. Purple, coarsely granular. 
D. From Auburn. Purple border on plates of muscovite. 
E. From Auburn. Purple, coarsely granular. 
F. From Norway. White, coarsely granular. 
G. From Norway. Brownish, finely granular. 
A B c D. E F a. 
49.62+| 51.11 | 49.52] 50.17 
27.30 | 25.26 | 28.80} 25.40 
31 +20 -40 -87 
07 .07 224 245 
55 elt -07 .23 
daeaeees -12 -13 | undet. 
este -O1 -02 | undet. 
434] 4.98] 3.87 4.03 
2.17) 1.43 13 
8.03} 10.51] 8.82 || 13.40 
2.44| 1.29] 3.73 
.72 245 -08 
1.52 94] 1.72 2.02 
5.45] 6.57 | 5.18 5.05 
102.52 | 103.11 | 102.71 | 101.62 
2.29] 276) 2.18 2.13 
100.23 | 100.35 | 100.53 | 99. 49 


Analyses H to L, of lepidolites from San Diego County, California, by W.T. Schaller. 
H. Red purple lepidolite, Pala. Tourmaline Queen mine. 

I. Blue purple, same locality as A. 

J. Purple lepidolite, Pala. 

K. White lepidolite, Pala. 

L. Lepidolite border on muscovite, Mesa Grande. 

M. Lithia mica, Cassiterite Creek, Cape York, Alaska. 

Intermediate between lepidolite and zinnwaldite. Analysis by Schaller. 
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COOKEITE. 


From Pala, San Diego County, California. Analysis by W. T. Schaller. 


GI Oli uigos Gee seccaiet eembeeeeaen ss 6 vecmurce 35553: |) gO Qt 108s 2 ae sisi sexecicetinidae teaec se 61 
ANG Osho soi cu decd oases ee kee ieeeeRees cee sees 44.23 | HeO above 105°.............0.22 2. eee eee 13.57 
MnO wcacecce sevonceueumoukeeeensse sae trace. |) Pisses ccdeces! ame wes Mexnaesugies eeseaeness 1.46 
MgO: acnceumccmied Geese dieaecen EES trace 
Ca Oi sc seem eer eciseeeneeseerheeie Sse trace 100. 55 
TAO So tc ots leltaccromnsinmaen eee mba sma ae eee DET! i DACSS!.O si cjsra sha cioisicitis gist teste Mora Gs ER EaREoe 61 
Nag Oe aerwrecatesetiisce talcntrcinsrsnise cs tes eee 2.11 
Ke Oe ss ta peeetaeesaeys eeeessnceute aeons 31 99.94 
CRYOPHYLLITE. 


From Rockport, Massachusetts. Analyses by R. B. Riggs. Discussed by Clarke 
in Bull. 42. ; 

A. Brilliant, broadly foliated, blackish-green variety. 

B. Paler, dull green, less lustrous, probably somewhat altered. 

C. Granular, resembling chlorite. 


BIOTITE, 


A. From Merrow Ledge, Auburn, Maine. Black. Analysis by F. W. Clarke and 
R. B. Riggs. 

B. Bronze mica, Laurel Creek corundum mine, Rabun County, Georgia. Analysis 
by E. A. Schneider. The loss is due to undetermined volatile matter. 

C. Brown mica from the granite of the Yosemite Valley, California. Analysis by 
William Valentine. Described by Turner, Am. Jour. Sci., 4th ser., vol. 7, p. 294. 

D. Mica from quartz monzonite, Tioga road, southeast of Mount Hoffman, Mariposa 
County, California. Sp. gr., 3.05 at 21°. Analysis by W. F. Hillebrand. Described 
by Turner, loc. cit. 

E. Black mica from quartz monzonite. About 1 kilometer south of Bloods station, 
Alpine County, California. Analysis by William Valentine. Described by Turner, 
loc. cit. 

F. Reddish-brown mica from pyroxenic gneiss. North Fork of Mokelumne River, 
above mouth of Bear River, Amador County, California. Analysis by William Val- 
entine. Described by Turner, loc. cit. 

G. Biotite from the granite of Butte, Montana. See Weed, Jour. Geology, vol. 7, 
p. 737. Analysis by H. N. Stokes. 

H. Biotite from orthoclase gabbro, between Blue and Mud Lakes, Livingston 
quadrangle, Montana. See W. H. Emmons, Jour. Geol., vol. 16, p. 193. Analysis 
by G. Steiger. 
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Ke 
H20 at 105°. . 
H20 above 105°. . 


PHLOGOPITE. 


A. From Edwards, St. Lawrence County, New York. Outwardly resembles talc. 
Analysis by E. A. Schneider. Discussed by Clarke and Schneider in Bull. 78. 

B. From Burgess, Canada. Brown. Analysis by E. A. Schneider. See Clarke 
and Schneider, Bull. 78. 

C. Phlogopite separated from the wyomingite of the Leucite Hills, Wyoming. 
Described by Cross in Am. Jour, Sci., 4th ser., vol. 4, p. 115. Analysis by W. F. 
Hillebrand. 

The following micas of doubtful character occur in serpentine. Analyses by Charles 
Catlett. See Bull. 64. 

D. Brown mica, from the serpentine of Montville, New Jersey. 

E. Yellowish mica, same locality as D. 

F. White mica, same locality. 

G. White mica from near Easton, Pennsylvania. 

E, F, and G are perhaps to be called vermiculites rather than micas. 
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LEPIDOMELANE. 


A. From Litchfield, Maine. Analyzed by I’. W. Clarke, and described in Bull. 42. 

B. Same as A. Later analysis by Clarke. See Bull. 55. 

C. Annite. From Rockport, Massachusetts. Analysis by R. B. Riggs. Discussion 
by Clarke in Bull. 42. 

D. From Port Henry, New York. Analysis by E. A. Schneider. See paper by 
Clarke and Schneider in Bull. 78. 

E. From Baltimore, Maryland. Analysis by F. W. Clarke, and discussed in Bull. 
55. 

F. From near Pikes Peak, Colorado. Siderophyllite? The slightly altered margin 
of a large crystal. 

G. Much-altered central portion of specimen F. Analyses F and G by F. W. Clarke 
and R.B. Riggs. Described by Clarke in Bull.55. Classed by Dana under biotite. 


| A B Cc D. E F G 
| 
Sl Ops ease sce seckes eeoeodde eee io Ueialese | 32.09 | 32.35 | 32.03) 34.52 | 35.78 | 34.21 34. 63 
PAO) Pi cra eer rast wae Sarees sae Sebeiels SOLE GR Sciaeeets trace 3. 42 QO Scicseepsotal  eheorecraesileniees edie 
AlsO3....... 18.52] 17.47] 11.92] 13.22] 16.39] 16.53 17.95 
Fe203 19.49 | 24.22 8.00 7.80 | 14.55 | 20.15 31.25 
FeO. 14.10 | 13.11 | 30.41 | 22.27] 11.02] 14.17 3.01 
MnO 1. 42 1.02 21 41 1.08 91 34 
CaO sewnseecinca etaa sees ooewences seneeaivieneed [seemecex none 23; mone} none 81 
MEO sw sceceseenaca sexerencceseceian veee sense 1,01 89 06 5. 82 8. 67 1.34 1.08 
Ni OK COO! Scataaee nhs Se acalacecaraee ye domes 4 | SBegatass bearer bee Ben ge 100! ersaes Nodame gee ca 
lO wwdasaismeienss oN TEseAReSGSs s DEES ces|seeeess Mencauen, trace OF Seccvssiesecs il sete a ajereie,| osizicielee 
INGO 3655.2 Jmcies 1.55 -70 1.54 -16 1.43 89 
eee anf 8, 12 6. 40 8. 46 a 7.76 6. 50 1.96 
20 at 105°... a ; 
Page sc} 402} 467 |b 419] gr 8h } 44s |b asa \ 7.82 
PO es so. case tees ah: Koavow eure sume cml Garatears UE BCO) cya’ feel Cae here cee ce wtemiecs 
a Blecartatremieniet i Senieeae nie elem e Seuec eee none | none | trace .34 | none 08 54 
100.92 | 100.83 | 100. 47 | 100.56 | 100.29 | 100.34 | 100.28 
Oreqiivalent tO Piss cae Secrest cess vaiteciccte oe rareeraterois larchaic rere otal faresate sie ata 014: | sccneee - 0 22 
Les alien: petsceepeeeeeees 100. 42 |........| 100.31 | 100.06 
ROSCOELITE. 


Analyses by W. T°. Hillebrand. 

A. From the Stockslager mine, near Lotus, Eldorado County, California. Described 
by Hillebrand in Bull. 167. 

B. Soluble portion of a vanadiferous sandstone from Placerville, Colorado. De- 
scribed by Hillebrand in Am. Jour. Sci., 4th ser., vol. 10, p. 130. 


A. B 

ies avis vavenisha Ghaiess eista Spal auare caine; Stele fs Racine cle sieis ec, a Delsipenewnd «hte sonenentneing 45.17 46. 06 

WM Ol: ais: sxeraucan cnet ie art wii sles steam aie acta sete miseldy occ epgeaeate meee Gee eh eee sec) | 4 aS lvaceweas 
AIO 3s sieccatigwarsxtansmes reins «pee cerns ueeeumars rene semodieaeay obese nedee eae Ie eeReeaaeees 22.55 
Ve Opecsmenanceckat sexe ttensceeise st esenuessesttenauxescosanieseaeeederemnthe; aioresemes 12.84 
P@sO jn ct daoeeeeases ancaagementan ok ober etewa chats cme Oetine Mane tcecuninae a eeacucieSoslisscasee 73 
We Ora sstcjcetinede Hes staemsec uae mo dcinauinslenCisGlteulecintorge aeeeauiiee emia weaeencames||, AOU las ecta 
CaO. . 44 
be 3 sn icyaityalstated dase ineuenuie see Moai Oias Hen deted Sata Se tal Goes Qacetaeeeanmeses Seeaon sel aueellamerehan 1 2 

gO.. <9 
NSOR are atavides 2S aso sh ec eraanee bee asia eects ence tars Se ee ermesieko eis Petty rein eenicee ea cesta anieemicd, LTCC nak eiaane 
NQ1O: scccceccscce staceeces 22 
KO w croncsmanasistee netniceretss 8.84 
H20 at 100°....... % 1.98 
H20 above 100° 4.07 
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MARGARITE. 
A. Brownish yellow, from Iredell County, North Carolina. Analysis by T. M. 


Chatard. See Bull. 9. 
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B. Bright green, associated with pink corundum. From Gainesville, Georgia. 
Specific gravity, 3.00. Analysis by T. M. Chatard. See Bull. 9. 
C. Inclusion in diorite, Crugers station, near Peekskill, New York. Analysis by 


T. M. Chatard. 


CHLORITOID. 


From a phyllite rock near Liberty, Maryland. 


Bull. 168, p. 50. 


DO es jc ccrue eaters atend Sete Seey S HAO, | Kea einis 2 cade Se.cailoammraiatnemededeatdsasese 
MNO Psoccdaeaiaiad Seb aeea > tiwatemeueiotancisiet Or SL, <b Ha O ied aac raises tane het meanest soeeeee ee 
Mei Osc nssstetecnseateesrscaseeetieemeeceeees BNE | DIO 9 sid. Suada dotaauctsd ied eseatocaeees 
A) 0 a eee ee 21.04 | MnO '. < cccccccac sata cncatereewnesiee sesame oe, 
Mig Obi szsciessicitia.cssisis Seaide amines rehmntnae se korctladeere QTY) Pasi seco cmianct antec neutsste cdwincieeceeen as 
CAO) cxctesencern nes sesrmciess y Menai eaeesgard trace 
N82 O seertenev ee nies oureivaesesabeuwees Ree scmek .20 
XANTHOPHYLLITE. 


See 


Variety waluewite, from the Nikolai-Maximilian mine, district of Slatoust, Urals, 


Siberia. 


Bull, 113. \ 


Analysis by E. A. Schneider. Discussion by Clarke and Schneider in 


THE VERMICULITES. 


A. Jefferisite from Westchester, Pennsylvania. 


Discussed by Clarke and Schneider in Bull. 78. 
B. Vermiculite, near jefferisite or culsageeite, from Corundum Hill, North Carolina. 
Analyzed by T. M. Chatard and described by him in Bull. 42. 
©. Altered biotite from the zircon mine, Green River, Henderson County, North 
Discussed by Clarke and Schneider in 


Carolina. Analysis by E. A. Schneider. 
Bull. 90. 


Analysis by E. A. Schneider. 


D. Kerrite, from near Franklin, Macon County, North Carolina. Analysis by E. A. 
Schneider. Discussed by Clarke and Schneider in Bull. 78. 
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E. Lucasite. Described as a new species by Chatard in Bull. 42. Analysis by 
T. M. Chatard. From Corundum Hill, North Carolina. Sp. gr., 2.613 at 25.5°. 


H20 at 105°... 
HiO2abOvedOo = sccssacccaceqatiacuccmasaes savancecableiodacse ste 


21.14 


100. 87 


F. Hallite from Nottingham, Chester County, Pennsylvania. 

G. White lennilite from Lenni, Delware County, Pennsylvania. 

H. Brown lennilite, same locality. 

I. Green lennilite, same locality. 

Analyses F to I by E. A. Schneider. Discussion by Clarke and Schneider in 
Bull. 90. 


F G. H I 

LO aise cape cussincicinyoeus dino Scie aint Seaas wad ee Bee eee aia sein oa eee aaa 34. 90 
A Og te.ciccecreeesssrast -10 
AlO3 10. 60 
Fe203 8.57 
Cr203 23 
FeO. 22 
MnO -17 
NIQs cssnciciorarisecincta catamaran sates 19 
MEO) ose ieceressie.stassiess qheseigon fisrataystereretenseete 28. 21 
BGO :i0s cole ieremre etn ox neengameeeaeeniaks iste awa leuneas ss apteerescelayersetelerecac|| CEACE: freracec 
H20 at 105°....... NS . 5 4,99 
H20 above 105° 11. 48 

99. 66 


J. A vermiculite from Newlin, Chester County, Pennsylvania. 

K. Painterite from Middletown, Delaware County, Pennsylvania. 

L. Another sample of painterite. 

Analyses J, K, L, by E. A. Schneider. Discussion by Clarke and Schneider in 
Bull. 90. 

M. Hydromica from Rocky Hill, New Jersey. Analysis by George Steiger. De- 
scribed by Clarke and Darton in Bull. 167. 

N. Analysis M corrected by deduction of calcite, union of like radicles, and recal- 
culation to 100 per cent. 

QO. Protovermiculite from Magnet Cove, Arkansas. Analysis by E. A. Schneider. 
Discussed by Clarke and Schneider in Bull. 90. 
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P. Chloritic vermiculite from Corundum Hill, North Carolina. 
Q. Altered chlorite from Corundum Hill. Analyses P, Q by T. M. Chatard. De- 


scription in Bull. 42. 


CLINOCHLORE. 


A. From Westchester, Pennsylvania. Broadly foliated. Analysis by E. A. Schnei- 
der. Discussed by Clarke and Schneider in Bull. 78. 

B. From the Nikolai-Maximilian mine, district of Slatoust, Urals, Siberia. Analy- 
sis by E. A. Schneider. Discussed by Clarke and Schneider in Bull. 113. 

C. Leuchtenbergite from Slatoust. Analyst and reference as under B. 

D. Kotschubeite from Green Valley, American River canyon, California. Sp. gr., 
2.69. Analysis by W. H. Melville. Described by Melville and Lindgren in Bull. 61. 


Mg Xe 
FIO BELO 6 occas: aomaine nvceeeas 1EROaNe Fes Hoenn ERR RMN exaRe } ‘ . J 
EO BOWS LOB? cco eiect ana 0 emrnninig ne SHCA DEA Vena Honcauneein BOERS ; 13.33} 12.20 12. 68 


15619—Bull. 419—10——20 
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PROCHLORITE. 


From the Aqueduct tunnel, Washington, District of Columbia. Analysis by E. A. 
Schneider. Described by Clarke and Schneider in Bull. 78. 


SIO: sseee cokeek ae usec aod Haat, 25:40" (} 20 at 06". 2c: nn emeeaennemes ve aeeeerestiies 
fi a see Ssh a Nay) oT aeale Stas arcilciaia 22.80 | HzO above 105°..-.............. 
2:86: | Feeverieasea se anesnd- tip aiied voaceeeeisices 
17.77 
25 
19.09 


SERPENTINE.¢ 


A. From Newburyport, Massachusetts. Analysis by IF. W. Clarke. 

B. Same locality as A. Analysis by E. A. Schneider. Discussion by Clarke and 
Schneider in Bull. 78. 

©. From Moriah, New York. Analysis by Charles Catlett. Described by Merrill, 
Proc. U. 8. Nat. Mus., vol. 12, p. 596. 

D. From the aqueduct shaft, New York City. Analysis by Charles Catlett. See 
Merrill, loc. cit., p. 598. 

E. From Montville, New Jersey, light yellowish green. 

F. From Montville, darker green. Analyses E, If by Charles Catlett. See Mer- 
rill, Proc. U.S. Nat. Mus., vol. 11, p. 105. 

G. From Montville, massive. 

H. From Montville, chrysotile. Analyses G, H by E. A. Schneider. Discussion 
by Clarke and Schneider in Bull. 78. 


Mg! : 

Tij0: at 105°... 02.10 scsseswes lines. 1.20 1.36 "96 | 2104 

a0 above 105° . 13.86 \ 13:65 13.25 \ 14.12 \ 14.24) 13°79 | 13,60 
(Per ee RE ee eee ee Se ae ee ee eet | ee eee a a eee ee eee ed PETE || actin ay alates Pus areraeae Mabe tele Stak RN 


I. From Easton, Pennsylvania. Resembles a vermiculite. Analysis by E, A. 
Schneider. See Clarke and Schneider, Bull. 90. 

J. Grayish-green serpentine from Corundum Hill, North Carolina. 

K. Picrolite from Buck Creek, Clay County, North Carolina. Analyses R and 8 
by E. A. Schneider. See Clarke and Schneider, Bull. 78. 

L. From the river Poldnewaja, district of Syssert, Urals, Siberia. Analysis by E. 
A. Schneider. See Clarke and Schneider, Bull. 113. 

M. From Greenville, Plumas County, California. Analysis by W. H. Melville. 
Described by Diller in Bull. 150. 


a Other analyses of serpentine are given in the section on igneous and crystalline rocks. See pp. 18, 19, 
146, 161, 162, 169, 172. i : 
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H20 at 105°. 
H20 above 105°. . 
CHroMi te esc sic wiceeeine states 


: { 
100.38 | 99.94 | 100.22 | 99.77] 100.18 
j 


GENTHITE. 


From Riddles, Douglas County, Oregon. Analyzed by I’. W. Clarke, and described 
by Diller and Clarke in Bull. 60. 


BIO dc rpatacaecsi wsnhenins baeuneea es Beers Yale aires een pee ene Aer aE SEES ES 44.73 
Mlb O Sercrsuasensig-s 0% acchomislais, st abetecovecn etapa bene cia.ctslaominn aavenreinses Sa aubats Ba thickens saves Pe 
ASO sien deeming ae caerrniow x genders. Av Guerd-tee Wueneaeaaundes beavansuedonciel na sn skeseiaseie Wadia Sepsiets estes } dls 
MgoO...... - 10.56 
INO n.c.2ci.au:dacsee ob cadens beee eee ee eeeeeer Skedeeuss ee eee Ae ee enemies 27.57 
POAC TOs Aes be. pasts ah oeiigand Gacanientdcelae ent, eeecbaes  daciauciee Danae eeane seas 8.87 
Ha OtabOve MO? socce cc cee caciaeeaeh nagheeees Hateyees Pao eRe E neler d aT Dae Isat 6.99 
99.90 


TALC. 


A. Apple green, beautifully foliated. From Huntersville, Fairfax County, Vir- 
ginia. Analysis by E. A. Schneider. 
B. From Deep River, North Carolina. Analysis by H. U. McNeil. 


A. B. 

SIO gesias. scion dais saiocion ie ng eaeuieniards sane xe eMeRainaind HOME SNES PeSecetas Seeeeeetesine 62. 63 
AN GO $i cc aed. secteizrerscs Se dvetetatetensaes a. arrpareuniste. te 55 
FOO}. ccmcaswaxeeewexerceaene = 1.07 
FOO noe tc science et ecw: SS SoM Ea RS SEA uae ries Slattaceenmnretieneaes|) | ABOU) seamen 
ME Oe secre cael Secs ce sie 31.36 
Os isiccrecolen eaisrese Gos einiavadesaidsalne ajerdpatasniere nd eeibtetaine ie Seay ESOY PaGhecee aS Dhaene ba sees! | WACC:|, ose 522. 
H20 at 105°........- = 6 OE | wswnozce 
H20, ignition 4.84 
100, 45 


MEERSCHAUM. 


Three magnesian silicates of uncertain character. 

A. From Arroyo de San Jose de Gracia, Lower California. Received from W. F. 
Ferrier. Analysis by W. T. Schaller. 

B. From Alunogen district, Grant County, New Mexico. Received from A. R. 
Ledoux. Analysis by Schaller. 

C. From the Dorsey mine, 12 miles northwest of Silver City, New Mexico. Analysis 
by G. Steiger. 

A is near saponite. C may be sepiolite. , 
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@ Loss on ignition. 
GLAUCONITE. 


From Big Goose Canyon, 15 miles southwest of Sheridan, Bighorn Mountains, 
Wyoming. Analysis by George Steiger. Sp. gr., 2.73. 
: Na,0... 


H20 at 100°. . re oe be Ay 
H:0 above 100° Ls Diareereey hie oee em deideuis Serer-eeee 4. 88 
99. 06 
KAOLINITE. 


. From Hockessen, Delaware. Analysis by George Steiger. 
. From Aiken, South Carolina. Analysis by F. W. Clarke. 
From Aiken. Analysis by Steiger. 
. From Talladega, Alabama. Analysis by Charles Catlett. 
. From the Eureka vein, St. Peters Dome, near Pikes Peak, Colorado. Analysis 
by W. F. Hillebrand. Described by Cross and Hillebrand in Bull. 20. 
F. From New Discovery mine, Leadville, Colorado. Analysis by W. F. Hillebrand. 
G. From National Belle mine, Ouray County, Colorado. Analysis by W. F. Hille- 
brand. Sp. gr., 2.611 at 18.5°. Described in Bull. 20. 


HUOme 


43.21 , 46.06 
37.27 | 39.63 


HALLOYSITE. 


A. From Horse Cave, Kentucky. Analysis by H. C. McNeil. 
B. From Edwards County, Texas. Analysis by McNeil. 
C. From the Logan mine, Rico, Colorado. Analysis by W. F. Hillebrand. 


MINERALS. 297 


D. From the Lucia mining district, Elko County, Nevada. Pale greenish. Anal- 
ysis by G. Steiger. 


E. From the Detroit copper mine, near Mono Lake, California. Analyzed by 
F. W. Clarke, and described in Bull. 9. . 


F, From Pala, San Diego County, California. Pink. Analysis by W. T. Schaller. 


CIMOLITE. 


Rose-red, earthy variety, from Norway, Maine. Analysis by R. B. Riggs. De- 
scribed by Clarke in Bull. 42. 


PYROPHYLLITE. 


A. Compact, white. From Deep River, North Carolina. Analysis by George 
Steiger. 
B. Radiated. From East Tres Cerritos, California. Analysis by H. C. McNeil. 


Mg' 

Ae at 105° castes deere hema asccseoeeina eter Beier iudlns attcte tesa ua See CAER 
2O, Ignition... 22... eee ee ee eee en nner errr eee 

mon”. 


BEMENTITE. 


From the Trotter mine, Franklin Furnace, New Jersey, collected by C. Palache. 
Analysis by G. Steiger. 


H20 at 100° me 
HO above 100°..........22. 2.0 c eee eee eee 8.01 
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MORENCITE. 
Described as a new mineral from the Arizona Central mine, Morenci, Arizona, by 
Lindgren and Hillebrand, in Bull. 262, p. 49. Analysis by W. F. Hillebrand. 


HeO cat: 150? wa ccianeate ye aaamcmciny ed teas .12 
H20 below redness Shae - 4.27 


BOLE. 


From South Table Mountain, Golden, Colorado. Described by Cross and Hille- 
brand in Bull. 20. Analyses by W. F. Hillebrand. 

A. Dark brown. 

B. Light brown. 


a By difference. 


VII. TITANATES AND TITANO-SILICATES. 
ILMENITE. 


From the peridotite dike of Elliott County, Kentucky. Described by Diller in 
Bull. 38. Analysis by T. M. Chatard. 


ARIZONITE. 


New species from 25 miles southeast of Hackberry, Arizona. Analyzed by Chase 
Palmer, and described by him in Am. Jour. Sci., October, 1909. The following 
analysis shows the mineral to be a ferric metatitanate. 
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XANTHITANE. 


_From Green River, Henderson County, North Carolina. Alteration product of 
titanite. Analyzed by L. G. Eakins, and described in Bull. 60. Sp. gr., 2.941 at 
24°. Material dried at 100°. 


TITANITE. 


Pale-yellow, semitranslucent. From the waterworks tunnel, Washington, D. C. 
Occurs embedded in prochlorite. Analysis by F. W. Clarke. Sp. er., 3.452. 


TSCHEFFKINITE. 


From Bedford County, Virginia. Analyzed by L. G. Eakins and described by him 
in Bull. 90. 

A. Lustrous portion. Sp. gr., 4.33 at 27°. 

B. Dull portion. Sp. gr., 4.38 at 22°.2. 


ASTROPHYLLITE. 


From St. Peters Dome, near Pikes Peak, Colorado. Analyzed by L. G. Eakins 
and described by him in Bull. 90. 
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IX. COLUMBO-TANTALATES. 


SAMARSKITE. 


Mineral near samarskite, from Devils Head Mountain, near Pikes Peak, Colorado. 
Analyzed by W. F. Hillebrand and described in Bulletin 55. 

A. Pitch-black variety, streak dirty brown. Sp. gr., 6.18 at 22° 

B. Black, streak salmon colored. Sp. gr., 6.12 at 25° 

C. Altered variety. Sp. gr., 5.45 at 16°. 


@ With TiOs. b Or 0.74 UOs, 
X. BORATES. 
COLEMANITE. 


A. Transparent crystal, ordinary type, Death Valley, California. 
B, C. Bladelike crystals, Death Valley. 

D. Priceite, Curry County, Oregon. 

E. Pandermite, Island of Panderma, Black Sea. 

Analyses by J. E. Whitfield, with details in Bull. 55. 
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ULEXITE. 


From Rhodes Marsh, Esmeralda County, Nevada. Analysis by J. E. Whitfield, 
with description in Bull. 55. 


43220. I) SOgsee se eecins Hortoeeeees seeeeaveims eeeeRees 28 
14,152) iCle naacd ate nek cemdeatere meneame eee ea wer 2. 38 
10, - 100. 52 
29. 46 O equivalent to Cl.........-..-.2.0--22--00-- - 53 
04 99. 99 
LUDWIGITE. 


A. From Morawitza, Banat, Hungary. Analysis by J. E. Whitfield, with descrip- 
tion in Bull. 55. | 

B. Same locality as A. Analysis by W. T. Schaller. 

C. From Phillipsburg, Montana. Contents some admixed olivine. Analysis by 
Schaller. 


A B. Cc. 

Sie. 36 8. 85 
B203. 217.02 18. 48 
AGO § . seiqsniecricrens sed xGrsicpstensta.cieseteseenssaisinte 2 sj sneremnsisictsie ademiar de Aaaaiatleieatens eaatenmnad heiwenwenllememeece 1. 81 
POsO pec aes s 2. cin ttet away aaskenuiod nak eNaeny, PoxGe Ene seme 35. 67 29.73 
FOO scssancainredy oyeqaias cseeceuenuy rrncinens1s teawumEaeET Tekh 15. 84 5.79 
MnO ec nee en cree ronnie Me beer ee ees bene eeees 
MOU ponnsivics Sig Yaa ceeoe Saimiasmessiene Bec 28. 88 39. 04 
Ha0 at 105°....-..........- sarees TGial geal Rbionied expitraceresNe SO eee 3. 62 - 51 - 90 
H20 above 105°.........-.. Gasiiadoeiyeenei s Geotem ars Shoes ibaa \ 4 82 97 

Oaiansecacncer neds tnceened stendddeens sos mewaa sea edad ena 7d ewe Rae Hanemasion x fewalncmers - 90 36 


a By difference. 


WARWICKITE. 


From Edenville, Orange County, New York. Somewhat contaminated by spinel, 
from which the warwickite could not be entirely freed. Analysis by J. E. Whitfield. 
See Bull. 64. 


sc igigiptipioiag suet Rayan wile ert ew diate aevelcvclete: 18296) ff (CR Ojai secicscatewics acc ecient ct pelle encores 38 

Ss oa@ aeeiecaeie {eeeviorsskexeeesns pereses ABLG8) | Mg O's 212s: eiadeicas mnmevccmcexboreeevdsemeees, B44 
Sank eee 1516 | HeOes sanseaccenceteeeenczeaet texeeeesssaee 2:80 
eee 9. 44 

sipie.nin Sele eldeswiaeieeser aaa ne eemeomeaeaeesie 14. 23 100. 06 


XI. NITRATES. 
SODA NITER. 


From the Leucite Hills, Wyoming. Analysis by L. G Eakins. The N,O, was not 
determined directly, but calculated to satisfy Na,O-+K,0. 
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NITER. 


A. From Utah, exact locality unknown. Analysis by T. M. Chatard. 
B. From the Leucite Hills, Wyoming. Analysis by L. G. Eakins, with the N,0, 
calculated to satisfy the alkalies. 


XII. PHOSPHATES. 
XENOTIME. 


From the gold washings at Brindletown, North Carolina. Analyses by L. G. Eakins. 
A. Green; sp. gr., 4.68 at 24.2° 
B. Brown; sp. gr., 4.46 at 24.4°. 


@ Molecular weight, 260. 
APATITE. 


Dark-green, massive apatite from the topaz locality at Stoneham, Maine. Analysis 
by J. E. Whitfield. See Bull. 27. Sp. gr., 3.27. 
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TRIPLITE. 


From a tin mine near Rapid City, South Dakota. Probably identical with Head- 
den’s “‘griphite.”” Analysis by L. G. Eakins, with description in Bull. 60. 


33) 81 ite Rt RN | 1 © | Seen ee Reve Pee phone te ieee trace 

43 3.67 

8.74 - 26 

2.36 2.35 

1.97 25 
29.13 

6.72 100. 94 

trace: |. Excess: Oc cccnc snincssees eonteumeseear lags 1.05 
.13 

5.25 99. 89 

AMBLYGONITE. 
From Pala, San Diego County, California. Analysis by W. T. Schaller. 

5.95 

2,29 

101.31 

+96 

100. 45 


DUFRENITE (?). 


Two samples ofa fibrous phosphate from Grafton, New Hampshire. Near dufrenite, 
but uncertain. Analyses by W. T. Schaller. 


PURPURITE. 


Described as a new species by Graton and Schaller. Analyses by W. T. Schaller. 
A. From Faries mine, Kings Mountain, North Carolina. 
B. From Hill City, South Dakota. 


A. B 
47.30 43. 45 
29. 25 12. 08 
15. 89 38. 36 
1.48 1.37 
aiekecincas trace 
present trace 
84 trace 
5. 26 4. 82 
- 62 19 
100. 54 | 100.27 
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EVANSITE- 


A. From near Goldburg, Idaho. 
B. From Columbiana, Alabama. Analyses by W. T. Schaller. 


a By difference. Determination lost. 
TURQUOISE. 


From Los Cerrillos, New Mexico. Described by Clarke and Diller in Bull. 42. 
Analyses by F. W. Clarke. 

A. Bright blue, faintly translucent in thin splinters. 

B. Pale blue, with a slight greenish cast. Opaque and earthy in texture. Sp. gr., 
2.805. 

C. Dark green, opaque. 


98.87 | 99.79 99. 83 


XIII. VANADATES. 
DESCLOIZITE. 


A. From the Mayflower mine, Bald Mountain mining district, Beaverhead County, 
Montana. Yellow, friable, not crystallized. 

B, From the Commercial mine, Georgetown, New Mexico. Brilliantly crystallized. 

C. Cuprodescloizite from the Lucky Cuss mine, Tombstone, Arizona. Sp. gr., 
5.88 at 19°. 

Analyses by W. IF. Hillebrand, with description in Bull. 64. 


MINERALS. 30 
CARNOTITE. 


From Montrose County, Colorado. See memoir by Hillebrand and Ransome, Ar 
Jour. Sci., 4th ser., vol. 10, p. 120. 

A, B, C. From Copper Prince claim, Roc Creek. 

D, E. From Yellow Boy claim, La Sal Creek. 

Analyses by W. F. Hillebrand. 


\ B (on D E 

Via O ib acatoscriicinseicare een otamends Doaeaiiecenddaemiatmmsaene 18.35 | 18.49 | 15.76 | 17.80 18 
ASO be ctieria dang cincie Became 25 | trace | none | none no: 
P205... 22+. 22-2 eee ee ee eee 33 .80 -40 | trace 
Si02 etree) sp jala asm ays 5 (Smt RYE cmi Tn yan Sin ai [Sos BRIERE ae BE RIS | re ocreeaae 15 -13 5.05 
DO Sure sarees meena meueies -10 - 03 (G2) aan Perens (?) 
COS scucsewsegaricncescaiwe -33 56! mone }........ no: 
SOs.s <0 tewaaceneesineeeeis ee eee (LS) |eme semen no: 
UO 8 vice -cieniepsetecemeeueesee 52.25 | 54.89 | 47.42 | 52.28 54. 
IMG OF sce ncnpaicins nia esas einen 23 18 -18 | undet 
EO gioco cecinrcsrdsicieiereews EROS. ict teen foscl| snes Meateicicinscl Sinie Gants 
Pei Ost aeeeaioueetodeonste 1.77 21 72 3. 36 
ALGO s caesctininrsiace smeencenees 1.08 09 - 08 | undet. 
PbO vsacsiinseeseramacaee 25 13 - 18 | undet. 
CU Disa escicrensesarsievaie ae Rinanrs 20 15 22 | sawn tra 
CaO xccspamsicteyaesieemes 2.85 3. 34 2.57 1.85 
GrO) ue ereaecenaicemanees pci sharatats seems mnciaicnecreerctoateniareneiayal| Someta Serene -02 ()) ae eee tra 
BaO).. cnc acceackoengias 72 -90 -65 3.21 2. 
ME OK cc arnsmcisscnsentence 20 22 24 17 
IG Ogg axe Sea eee peatragcnass ith none | trace (?) trace tra 
IN BO eeesoraersedeernia nomen 14 -07 07 
Ke scics cainsiesacokamiesene 6.73 6. 52 6. 57 5. 32 5. 
17 0) 28 1 oe ee 2. 59 2. 43 1.85 4.52 3 
H.0 above 105° 3.06 2.11 2.79 3. 87 2, 
TMSO]WDI1 Gs accents cteapere cya cskere wvsastterarmatsle nance mmiaates aipieniatacmreimettinls sie 8.34 GUO.) F900 Ni ccc. se 10. 

99.84 | 98.46 |} 99.01 | 97.50 99 


XIV. ARSENATES AND ANTIMONATES., 
OLIVENITE. 


From the American Eagle mine, Tintic mining district, Utah. Described b 
Hillebrand in Bull. 20. Analysis by W. F. Hillebrand. 


ERINITE. 


From the Mammoth mine, Tintic district, Utah. Described by Hillebrand an 
Washington in Bull. 55. Analyses by W. F. Hillebrand. 
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CLINOCLASITE. 


From the Mammoth mine, Tintic district, Utah. Described by Hillebrand and 
Washington in Bull. 55. Analyses by W. F. Hillebrand. Sp. gr., 4.38 at 19°. 


aAssumed the same as in A. 
CONICHALCITE. 


From the American Eagle mine, Tintic district, Utah. 
brand, with description in Bull. 20. 


TYROLITE. 


From the Mammoth mine, Tintic district, Utah. Described by Hillebrand and 
Washington in Bull. 55. Analyses by W. F. Hillebrand. Sp. gr., 3.27 at 20° .5. 


CHENEVIXITE. 


From the American Eagle mine, Tintic district, Utah. Analyzed by W. F. Hille- 
brand and described in Bull. 20. 


MIXITE. 


From the Mammoth mine, Tintic district, Utah. Described by Hillebrand and 
Washington in Bull. 55. Analysis by W. F. Hillebrand. 
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SCORODITE. 


An incrustation on hot-spring deposits, from Joseph's Coat Spring, Broad Creek, 
Yellowstone Park. Analyzed by J. E. Whitfield and described in Bull. 55. 


BINDHEIMITE. 


From a claim near the Bertrand mine, Secret Canyon, Nevada. Analyzed by 
W. F Hillebrand and described in Bull. 20. Sp. gr., 5.01 at 19°, after correction 
for admixed quartz and cerussite. 


XV. SULPHATES AND TELLURITES. 
ANHYDRITE. 


From Newhouse, Utah. Approximate analysis by W. T. Schaller. 


GYPSUM. 


A. From Hillsboro, New Brunswick. Analysis by George Steiger. 

B. From the Western Plaster Works, Alabaster, Michigan. Analysis by George 
Steiger. 

C. From east of Cascade, Black Hills, South Dakota. Analysis by Steiger. 

D. From Rico-Aspen mine, Rico district, Colorado. Analysis by W. F. Hillebrand. 

E, F. From Nephi, Utah. Analyses by E. T. Allen. Some anhydrite must be 
present. 


PTESENE! | -ccain einrase aiccciersig. ci 


100. 42 | 99.96 99. 54 
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G. Gypsite, Watonga, Oklahoma. Analysis by Chase Palmer. 
H. From west point of Sierra Nacimiento, New Mexico. Analysis by W. T. Schaller, 
I, J. From Lost Hills, San Joaquin Valley, California. Analyses by R. C. Wells. 


99.66 | 99.92 | 99.2 | 100.4 


BOOTHITE. 


From Campo Seco, California. Analysis by W. T. Schaller. 


S Oieccas nonce ecoedanceasadewedihe dtm eaaseeddemend via ecaed awe setnidaaeneneetewteas 27.25 
CuO 26.13 
FeO 81 
MgO ....-. sisters 64 
H20 at 105° .......-. 36. 76 
H20 above 105°... .. 4.91 
Tnsoluble's)...:.s0sesecesescke ce eeatesa eee ceed eioshiees eeeeerese<s steehvenseekeaeeteeee es 3.96 

100. 46 


PISANITE. 


From Binghain, Utah. Analysis by W. F. Hillebrand. 


BROCHANTITE. 


From the United Verde mine, Jerome, Arizona. Analysis by W. F. Hillebrand. 


P25... 


ANTLERITE, 


From the Antler mine, Yucca Station, Mohave County, Arizona. Described by 
Hillebrand as a new species in Bull. 55. Sp. gr., 3.93 at 16°, corrected for gangue. 
Analyses by W. F. Hillebrand. , 

A, B. First lot received. 

C. Later sample, 


MINERALS. 30 


PICRALLUMOGENE. 


From near Las Vegas, New Mexico. Analysis by W. F. Hillebrand. 


BO piss ccin cas etsew see cnieac seas eaiennsie sale ene 37.51 2. 
EBT 5 Ob gi evi scia este caveusyctsnscznceysiiorens ees voice mrcreycaor SS 9.71 , 
MNO jpercmisominsais sitie tinpatotadascinieeecetesees 06 43. 
MEO issavciedeccganineeetnceevesneameseaseiea 6.75 — 

100. 


HALOTRICHITE. 


A. From the headwaters of Gila River, Grant County, New Mexico, about 40 mile 
north of Silver City. Analyzed by F. W. Clarke, and described in Bull. 9. 

B. From Alum Creek, New Mexico. Possibly the same locality as A. Analys 
by W. T. Schaller. 


H.0... aid 
TMSONAD NG sin seis ciyecsicr tenes siz cea tcxcosrote aids visichxicratcine sy eraisneteists we eae Retes aisiswle nein Reena oe 250. becicieois 
99.17 | 100.1 


ALUNOGEN. 


A. From headwaters of Gila River, Grant County, New Mexico, about 40 mile 
north of Silver City. Analyzed by F. W. Clarke, and described in Bull. 9. Colo: 
pinkish. 

B. From the calcite spring, Yellowstone Park. Fine, white, silky fibers. Analy 
sis by J. E. Whitfield. 

C. From the Grand Canyon, Yellowstone Park. Analysis by J. E. Whitfield. 


100.13 | 99.80} 100.: 


15619—Bull. 419—10—21 
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COPIAPITE. 


A. From the Redington mine, Knoxville, California. 
B. From Sulphur Bank, Lake County, California. 
Analyses by W. H. Melville. Description by Melville and Lindgren in Bull. 61. 


KNOXVILLITE. 


From the Redington mine, Knoxville, California. Described as a new species by 
Melville and Lindgren in Bull. 61. Analysis by W. H. Melville. 


7.41 | H2O at 100°... 
4.83 | H2O ahove 100°. bebié Seve ¥ 17.60 
15,36")| Residues Sarecsssecaeen nenenremecsans eeeees 1.73 
3. 81 Se 
83 100.00 
REDINGTONITE. 


From the Redington mine, Knoxville, California. Described as a new species by 
Melville and Lindgren in Bull. 61. Analysis by W. H. Melville. Sp. gr., 1.761. 


5.14 | HeO above 100°..........22..2.22.22-- 


19 Residue. .......eececeeeeeveeeeeeeeeeeeeeee 
4.58 
1.00 
trace 
ALUNITE. 


A. Form Knickerbocker Hill, Custer County, Colorado. Analysis by L. G. Eakins. 
B. From Tres Cerritos Buttes, southwest of Indian Gulch, Mariposa County, Cali- 
fornia. Analysis by William Valentine. 


MINERALS. 811 


JAROSITE. 


A. From Black Iron mine, Eagle County, Colorado. 
B. From Pigeon mine, Rico district, Colorado. 
Analyses by W. F. Hillebrand. 


’ NATROJAROSITE. 


From Soda Springs Valley, on road from Sodaville to Vulcan copper mine, Nevada. 
Described by Hillebrand and Penfield in Am. Jour. Sci., 4th ser., vol. 14, p. 211. 
Analysis by W. F. Hillebrand. Sp. gr., 3.18 at 30.5° 


PLUMBOJAROSITE. 


From Cooks Peak, New Mexico. Described as a new species by Hillebrand and 
Penfield in Am. Jour. Sci., 4th ser., vol. 14, p. 211. Analysis by W. F. Hillebrand. 
Sp. gr., 3.668 at 30.5°. 


cence .10 | H20 at 105°...-. 
vineesbr ts 19.84 | HzO above 105°. 


EMMONSITE. 


A hydrous ferric tellurite from near Tombstone, Arizona. Analyzed partially by 
W. F. Hillebrand, and described by him as a new species in Proc. Colorado Sci. Soc., 
vol. 2, pt. 1, p.21. The data relative to the composition of emmonsite are as follows: 


‘le ts Sratabea espe soar chorcccnd cea Seidatui tS Sarde hs je 2S, Seperate x metre terete 59.77 | 59.15 | 59.05 59.14 
Pisce oe 
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Another mineral, apparently emmonsite, from the W. P. H. mine, Cripple Creek, 
Colorado, has also been analyzed by Hillebrand. A, B, C are partial analyses; D is 
the mean of all. 


3 oe E 
SiO», etc.@. 1... are es 5 - 88 
sia torste eel] Re Baia a Sees 100. 00 


a By difference. Includes alkalies, and traces of magnesia, gold, and metals precipitable by HS. 
XVI. MOLYBDATES, TUNGSTATES, AND URANATES. 


POWELLITE. 


A. From the Seven Devils mining district, Idaho. Analyzed by W. H. Melville, 
and described by him as a new mineral species in Bull. 90. Sp. gr., 4.526. 

B. From Baringer Hill, Llano County, Texas. Ochreous, coating molybdenite. 
Sp. gr., 4.15. 

C. From 2 miles south of Oak Springs, Nye County, Nevada. Analyses B, C by 
W. T. Schaller. 


B20... 
Insoluble 


99. 47 | 100.07 99. 53 


a By ignition. 
HUBNERITE. 


From the Royal Albert vein, Uncompahgre district, Ouray County, Colorado. 
Analyzed by W. F. Hillebrand, and described by him in Bull. 20. Sp. gr., 7.177 at 24°. 
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MOLYBDIC OCHER. 


A. From Renfrew, Ontario. 

B. From Westmoreland, New Hampshire. 

C. From Telluride, Colorado. 

D. From Hortense, Colorado. ° 


E. From California, exact locality unknown. Analyses by W. T. Schaller; A, C, 
and E on very little material. 


a By difference. 
URANINITE. 


Analyses by W. F. Hillebrand. Discussed in Bulls. 78 and 90. In the original 
publications the gaseous constituent of uraninite was supposed to be nitrogen, as 
indeed it was in part. The discovery of helium, however, has shed new light upon 
the subject, and the analyses have been corrected accordingly. 

A,B,C, D, E. Crystallized uraninite from Hale’s quarry, Glastonbury, Connecticut. 
Nitrogen was certainly present in these specimens. 


La, Di)203 
a Er) 9082, <acesis 


C70 sioweastindichicnuines tdenaAtoaicreanocansyucumnenadnaceee 


314 ANALYSES OF ROCKS AND MINERALS, 1880-1908. 


F, G, H. Brilliantly crystallized, from Branchville, Connecticut. 

I, J. Altered uraninite, from the Flat Rock mine, Mitchell County, North Carolina, 
K. Massive, from near Blackhawk, Colorado. 

L. From Marietta, South Carolina. 


98.21 | 99.37 | 99.24 |100.67 | 98.91 | 99.82 98. 39 
Specific Bravity-. ace ccc ccen dye anne eons 9.733 | 9.560 | 9.348 | 8.086 | 9.492 | 8.068 


M. Nivenite from Llano County, Texas. 


N. Somewhat altered uraninite from Villeneuve, Province of Quebec, Canada. 
O. Massive uraninite from Johanngeorgenstadt, Saxony. 
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The following uraninites are all from Norway, and were analyzed for comparison 
rith the American material. 

P. Bréggerite from Anneréd, near Moss. Sp. gr., 8.893. 

Q. From Elvestad. Sp. gr., 9.145. 

R. From Elvestad. Sp. gr., 8.320. 

8. From Skraatorp. Sp. gr., 8.966. 

T. From Huggenaskilen. Sp. egr., 8.930. 

U. Cleveite from Arendal. Sp. gr., 7.500. 

V. From Arendal. . 


8. 43 17 - 20 none 

36 23 67 

97 1.03 9. 76 9. 05 

8. 58 9. 46 9.44] 10.54 10. 95 

37 - 36 Al 1 iH eh 

1 0: 

13 |} traces 13 "93 15 

74 77 -79 1.23 | undet 

15 15 15 | undet. 18 

30 09 » 82 - 03 24 

° 29 53 -49 90 - 50 

205 “5 : trace (?) trace: | ecco ces trace 
nsoluble 3 i 15. 45 1.54 42 1.10 1.19 


XVII. CARBONACEOUS MINERALS. 
QUISQUEITE. 


A remarkable substance associated with the patronite of Minasragra, Peru. Ana- 
yzed and described by W. F. Hillebrand. 


}, soluble in CSe..........222.-.02---2--2-0-- 15.44 | O, by difference..........2-2------22-22-02---- 5.39 

}, combined A MOISHIPG, BU WOS  s <a esc sc boed sem cisisieg steeeuens 3.01 

Holbinrstansintal ab scncleyc cl este heeds whevaye nia aratane istsoaievaree 6 ASHNG co. farce tuisd Seton eae ee oodemoieee URmERaEDS -80 

Re paths oa eek ee Pann eee 
sna bats tos nite 100. 

1 Renae IC ee errata OF 00 


a Highly vanadiferous. 


\bsarokite . 
\bsarokose. . . 
\cmite trachyte..........-...........205. ec. 82 
Netinolite o.00:cci2c0 cee ceed seins sures sees ace 
Actinolite-magnetite schist — 
dames. ois creer ars sce cig arslertaeigqare ween tarmnaie 
\damellose. 


\dirondackiase...............--------------- 
Adobe soil... .. 


Akerose.... 13, 
15, 16, 17, 59, 67,80, 81, 86, 101, 102, 105, 120, 126 


Alaskite porphyry. 


Alaskose.....-. ae 37, 


Alhite diorite. 


Albite schis tore. cwcwisioscctcacdomciats cic somes 


\lsbachose. . . - 34,71, 111, 142,171 


\lunite.... 310 
\lunogen. . -. 3809 
MINA OTO8) 5c or dteiecssuaccunaesawusenon 22,153 
LG) i420) (0h ee re ee 303 
Mma bose ip diorsssncco a proncpaereiere care mnctorwierstnsa.cieeass 57,77, 
80, 111, 113, 117, 130, 131, 132, 133, 134, 152 
\mphibole........- 77, 146, 156, 158, 264, 265, 266, 267 
\mphibole-biotite granite 157 
\mphibole gabbro 156 
\mphibole picrite 158 
tmphibole pyroxene rock......-....------+- 158 
imphibolite............-.- 
imphibolitic schist 
RDEV BOA OLE. wa ny ayaverceasinrscd-sicvarsisiriniais nin Seis REY 
inaleite 
wmaleite basal tic sicccu sccmmas seanmeree sere 88, 104 
indalusite hornfels ........-----------+--+-- 159 
indalusite schist. . 159 
MOESIE eo oe wsiee ne ones scdeeeeewaneee ee wees 13, 


35, 62, 64, 66, 67, 72, 73, 76, 80, 92, 98, 105, 108, 

113, 117, 119, 121, 123, 124, 128, 129, 130, 133, 135, 

140, 141, 142, 145, 148, 160, 167, 168, 173, 175, 176 
ndesite-basalt.........-------2+--e ee cere ee 
.ndesite breccia 


Andesite porphyry 
Andesitic perlite... 
ANGESHIG TUR, o.c. scene tocneaessmeseereeecas 


60, 62, 63, 64, 65, 73, 79, 81, 84, 86, 93, 95, 103, 108, 
109, 112, 115, 122, 124, 133, 141, 142, 143, 144, 146, 
151, 152, 153, 160, 163, 164, 168, 169, 172, 176. 177 
Andradite.. 


Anorthosite.. 
Antlerite.. 


Apophyllite. . 
APOPHY Olt x issiencciones sensieciewiseaisntansteweisey 
Arg ilite sc cccesneyenyees eters aaeeeesereeee 
Arizonite- 
Arkose gneiss..............-2022----05+ 
Arsenopyrite. 
IAS DET y ccecirenacanvecceant saerceehuesieR eee 
Astrophyllitesiico:. cciscanccemecicwsecseeaeis ac 
Augite....... 
Augite aleutite. 
Augite andesite.................-- 
Augite andesite porphyry 
Augite Délugite...... 2. cence cee eee 
Augite-biotite andesite.............. 
Augite-bronzite andesite.................---- 
Arupgiterdioritesscrccits secure sais wicca ve 
Augite granite. a 
AMBIT AEN x65 xi cerciweenen memicrbaemiaitn Setian 
Augite-mica syenite .............--.-.-..---- 
Augite-microcline granite 
Augite porphyrite. 
Augite porphyry. - 
Augite syenite...........-.....-------- 
Augite syenite porphyry.........-...------- 
Augite vogesite 
sANUVON BOSC seavs a sims sstasaiatscara sie aia ietaieyaraiacasateieieiaiern 
Auvergnose .........---....-- ; 

36, 46, 47, 48, 49, 50,55, 59, 73, 75, 83, 123, 

126,127, 143, 144, 159, 161, 163, 170, 173, 178 
AXING ney ce cee caecemee ees yeep donee seers 277 


Baltimoriase 
SB ICITM OF OSE acpi rasncasveteetce anced ictetareoeeingenneee oe 
Bana Rite wie sicsssssetemvancitenas nesmwccacismem acer 
Banatite... zs 
Bando se ojasecescests a ictetetcrcresomiaiicis sions icresanctcicl ts 

42, 56, 80, 98, 141, 143, 149, 153, 176, 179,180 
Barkovikite scone nescieee seceeeeeeeercse sae 90, 266 


Biotite granite....... 
Biotite-hornblende-quartz latite 
Biotitedatites-cscmcainncsemcnaccneaassesseesce 
Biotite-orthoclase gabbro. . 
Biotite porphyrite..............-.-.--.------ 
Biotite-pyroxene andesite .............----.- 
Biotite-quartz monzonite. 
Biotite rhyolite.............0...0000.0e02ee ee 
Biotite trach ytes ccc. avpscnsensenccece arian 

Bismuthinite..-_. 


Brochantite. 
Brdéggerite. - . 


Bronzite Norte. 203 2 csc eacinde tassels 46 


Calamine...............- ernie ce 
CalaVerite sexcosuess vecceendeeets sey 


Camptonite 
Camptonose 


27, 40, 45, 48, 63, 66, 67, 73, 96, 97, 
112, 124, 128, 143, 146, 147, 148, 155 


268 

305 

88 

39 

43 

COCHOSC on asccyrccicienismenmmacaycte 30, 31, 161 
Coment Tots cniccis.c0c2secacsaccacsecs es 190, 194, 195 
Chabazite 283 
Champlainiase 27 
Chenéyixdte screws eeetccsiaainnininSrecicitieints 306 


818 INDEX. 
Page. Page. 
Basalt .... 24, 28,41, 43, 63,73, 74, 75, 86, 88,96,97,98, | Chert........20..0..00.00.222222c2ce eee ee 54, 55, 186 
103, 104, 118, 122, 123, 124, 126, 127, 132, | Chiastolite schist - 159 
133, 135, 142, 143, 144, 146, 147, 160, 163, | Chlorite........... 293 
164, 166, 168, 169, 170, 171, 172, 173, 178 | Chloritic granite... 17 
Basaltit Glass: o3c.ceuccctaraccsrecscecaasat Sey 18) | \CHIOTIPOIG: ayo, oe scrpeearsicssraisieiors ba ezitieclenie 34, 291 
Basanite.........2..2.0..20c cece eee eee ee AMADA | ACHOCOSE .nc2.cj2 22 cadres 3h AG ewe SkGOeeORSS 91 
Besthtess sccnteanntete secs cosay sation scutes venice 162 
Bastnasitesd anced scree ese smeeenehananses Q5G. | Chrysolitess ays arcs csicceie vz vecessisschetaaces wea ncracreersiene 270 
Bauxite....° 254. | Chrysotile :s:cs scteccidicce ive smparuanmanisnsacacaslees 294 
‘ Beemerose............220-222ecce eee eeeeeeee Cimolitels 24 ii accwesan ses vere seransnses exeeeeney 297 
Beerbachose Clay scses vekgiee es tsnea ey tesa ooaecie oy oxiead 219, 220, 
Belcherose. . 221,222, 223, 224, 225, 226, 227, 228, 229, 230, 231 
BONIS tes score cece asians seem oon eats ClO VOI tO oye Sera Be cigs aie Alo 315 
Pome bileec, ssc dcx seewmeraocusdcaadwancenacia Clinoclasite - 306 
Beryl azs.iccee Clinochlore 293 
Bindheimite. .. 
Biotite.......... 
Biotite andesite... 
Biotite-augite latite. 
Biotite dacite...... : 
Biotite diorite...............2....22--22----- 
BIGUiSBNeISS cen cqraes saan aemeners oases 


Culsageeite.._. 


Cuprobismutite 245 
Cuprodescloizite......-.....2...2022:20ce sees 304 
CUSTEROSE wc oseteae an saces Se eeteeanaaasnaseee 104 
CYTO les ven esciciece tscemamanes scecieamactiaiciciee 276 
D. 

pinlapsharstorsicts aie Dean Mesie nicere ee Satoh 120 

dw diets bea ne eee damene sem seseumientes 58, 

62, 106, 123, 126, 130, 131, 132, 139, 140, 144 

Dacite porphyry..............----. 71, 136, 167,171 


Dacite tuff. .... 140 


14,17, 
21, 23, 34, 36, 48, 50, 51, 65, 115, 
126,138, 149, 159, 161, 164,172 


Diabase-diorite.........-2.2...2.22..22-2200- 161 
Diabase-porphyrite...........2..22.2.2-2... 81, 163 
Diabase porphyry.............2..0022.-22005 148 
Diabasic basalt. .........0..c.cccceceeeeeeees 96 
Diabasio norte c.ccc: ceansvedanes anes -axnene 26 
Dia ages sn ceccteras ici Se ned decnoaie edie ead ooebiat 51, 262 
Disa BADD noon ene rcnwneeneaesancrencs 55 
DIAS POPes, 3 anion vahensusesqnedetacminnis: Sie nene 253 
Dlopsides cescacescictaasimnancoscmceacsecteds 31, 58, 261 
DION G0 soit aeicisciierece siz isiaislnchpivaemmameeaes 16, 23, 


25, 32, 36, 38, 46,59, 60,61, 64, 65, 79, 81, 84, 86, 
92, 93, 94, 95, 105, 111, 112, 116, 121, 126, 133, 136, 
138, 146, 147, 148, 151, 153, 155, 159, 164, 174, 176 
Diorite-monzonite .......-...02-..0...02 2008 115 


INDEX, 319 
aN Page. Pa, 
Diorite-porphyrite........2.2.... oo... 81 | Gneissoid granite...........2...2..22..-..-.. a 
Diorite porphyry. . - 65,84, 110, 112,121,152 | Gold........ 241 
DOMeribCs eases vs cae wcaenseae ce xarce 98,131, 146,222 | Goldfieldite..........2.0000.-.00.02022-22- 248 
Dolomite wees... ccntcueseacemowne cc: 189,190,194, | Gordonose...........0..2 200.020 222ee eee 38 
197, 198, 200, 202, 203, 204, 205, 206, 209,255 | Granite...................... 14, 15, 17, 22, 25, 29,33, 
Be Aa esecteee 303 34, 38, 40, 41, 46, 52, 53,77, 78, 79, 86, 99, 
-- 165,174,277 100, 102, 116, 121, 128, 134, 144, 151, 157 
Spe eee reece 37 | Granite gneiss........................... 23,99, 103 
iSieisie ameter gone ite oral dha daueens Son deans 37,178 | Granite porphyry . 65, 80, 83, 84, 110, 125, 128, 137, 157 
fastening = sod semuoey ene oneemen 252 | Granite-syenite porphyry sored 490 
a Granitite......002.0.00000 22. - 80,99, 125, 152 
Eglestonite........20.. 20.002. cece cece cece eee 249 | Granitoid gneiss...... 2.222220... eee 17 
Elxolite.........-.2-.--- 202-00. 22 e 15,267 | Granodiorite .. 2.2.2.2... eee 94, 
14, 15, 28, 82 96,144, 146, 149, 150, 151, 152, 167,171, 172,173 
250 | Granodiorite porphyry 94,172 
. 249 | Granulite.- 220222 
311,312 | Graywacke.. 
Rete eedmries etka Rar Be ab ryan we A 245 | Greenalite.....2..220..0000........ 
18, 237,260 | Greenstone 
eee ease beets 98 | Griphite.... 
. 272 | Grorudite.. 
Se eats tecammes mnt alae ine? 37 | Grorudose . . . 
De ead ee ete ee 305 | Grossularite.... 
Reon Spacer Mee te 44 | Grossularite hornfels 
. 41,44, 59, 83,102,178 | Grossularite hornstone 
3, dicks ea iostand cadet aeseree eaten 41 
bus e Arcee ae ER ee terrntale Ree eeiremielne 304 
F. 
elds pal wiv oie roses verrwevaunueeedeeesaaesns 15, 


20, 21, 23, 50, 51, 52, 55, 56, 82, 
109, 123, 166, 257, 258, 259, 260 
feldspar-epidote rock. ............-........- 138 
feldspar porphyry...............22..22.22-- 86 
‘eldspathic conglomerate 21 


25, 26, 27,30, 
31, 32, 38, 40, 46, 48, 55, 56, 63, 64, 65, 66, 
82,92, 94,115, 124, 151, 156, 162, 170, 172 
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abbro porphyry. 
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aucodot... 

ANCONIG cacecccnawmmsoctianeacie eu ieaes 
aucophane schist .......---------------- 160, 161 
LEIS epee ects ae As biden ema Se eS 1, 


23, 28,29, 30, 33, 34, 37, 45, 46, 49, 56, 103, 153 


f 
92, 94,113, 119, 120, 130, 131,133, 148, 149, 155 


TFIGSSI UG (ot Stes eraeataeecrdctenic Aarne ao spow 247 
Hessose......- 17, 25, 26, 27, 30, 32, 40, 46, 51, 55, 56, 92, 
94,115, 131, 132, 133, 135, 139, 140, 142, 
144, 145, 146, 153, 156, 164,170, 172,177 
TROL UG a cise ssw sa tadernn ecoeneeeseen 
Teulandite. 
Highwoodose. 
Holyokeite.........2......0.000..00ceee 
ETE OIG TIE 26 tcarace aeniaticnlnmiaia taste desnneas 20, 90, 266 
Hornblende andesite. ... 62,72, 129,135, 140, 145,176 
Hornblende andesite porphyry.............. 92 
Hornblende-augite andesite ................ 66 
Hormblende Wasalt so. sinc. casacecnenieawees 144 
Hornblendg-biotite andesite................. 130 
Hornblende-biotite-quartz diorite............ 133 
Horn blend Gioritel.cccccciav neccinecneedare 25, 32 
Hornblende gabbro.........-..-........2.22- 46 


Hornblende gneiss. . - 


Bocinlemtentes andesite porphyry......... 64,72 
Hornblende-mica porphyrite...._. soe: ATT 
Hornblende-mica porphyry.......--.-.-.-..- 61 
Hornblende-mica syenite of 86 


Hornblende microdiorite.... 
Hornblende norite............- 
Hornblende paisanite.........- 
Hornblende picrite...............--222.-2.2- 
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Hornblende porphyrite......... 93,116, 119,127,149 | Lawsonite. ...............0cceccesseceeseceas 
Hornblende porphyry.........------2---++-+ 61 | Lennilite 
Hornblende-pyroxene andesite... .. 2,150,145, 168 | LBplOltle., coc cncawecacs sanccnste canes oneesey 
Hornblende-pyroxene-biotite-quartz latite... 133 | Lepidomelane................22.....2222.-.- 
Hornblende-quartz andesite.........-....-.- 133 | Lermondose....... 
Hornblende-quartz diorite................--- 164 
Hormblendite cc. ccsicseens Sa Anceegeceeseees 25) |) Leueitenesc. os. cccae's 
Ho mielsscsssscigeccisae Ge Sahel tinamceies 17,92, 159 
IOPHStONGs s2.255.cacactias pbb rsuitexiineestee 82,92 
Hiibnerite.... 312 
Hydronephelite. ss ciccascsssssceeesemeccenes 285 
Hypersthemesssic cc ciscecsecisccaessiced 55, 108, 166, 261 
Hypersthene andesite.......-.-..------+----- 76, 

108, 128, 135, 141, 142, 145, 148, 173,175 
Hypersthene-augite andesite..............-.. 168 
Hypersthene basalt............2-.2-202+--- 166,169 | Limburgite. 
Hypersthene gabbro.................----- SOS, DR) LAUT ROE sce ocase ren eeeasianaas seawneumyan 41,124 

Limestone..... 12, 189, 190,191, 193, 194, 195, 196, 197, 

Ilmenite............... 198, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209 
Tivaite....... FA POR OSE, owas say ewadena Seas éWacnsacnanans 13, 15, 
Iron carbonate. .._.........2.-...22200002- 198,199 21, 33, 40, 41, 43, 52, 53, 70, 80, 86, 90, 99, 105, 106, 


Jasperite... 


VOT CPI SHEE ig csveies ~rescaishsccicis Sencraneeatne ciciseeercia? 291 
JOMETSON bese. ciciveeicatercaniels vavareiioenens eae ame 263 
Josephinite. 241 
Judithose... 91 
22, 29, 86, 

99, 123, 129, 171, 175 

Kamerinose sc.) cnt taatacedeees sentmames 83 
RaOliM  cbseceaerceccmaneomans Seeeeeueis ces 223,296 
Kaolinite... 296 
Kedabekase...................-.- 126 
Kedabekose - 32, 162 
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Kilauose.... 86 
Kimberlite . . 38 
SOU eg sit siete gS at vamieieled soauwneaiwae 249 
BONO cst osackcoummn bande ammunnen seas 310 
Kotschubeite. . 293 
FRY OM be cesses ese ciareieniss that crocuses SS 274 
Kyanitic schist 180 
Lamarose 66, 67,75 
Lamprophyre.............. 74,75, 100, 112, 115, 117 
DOSSENOSE = oieieivia vsicweseccaninetecictins 22, 61, 62, 65, 


70,71, 72, 78, 80, 84, 86, 96, 106, 108, 109, 110, 111, 
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Liveasitets cc ccscautiaise «ie secede 292 
Ludwigite. 301 
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27, 51, 56, 253 


Marl......... .. 192,198,200 
Marquettose......... heh 45 
Meerschaum.......-. = 295 
Melaphyre tuff 153 
Melilite-nephelite basalt...............22-... 179 
Melonite 

MSCS nc sieslid nce boketeesmichwasancnanee 
Meta-andesite 

Meta-andesite tuff. 

Metabasalt 

Metacinnabarite 

Metadacite 

Metadolerite. . 

Metagabbro... 0.2.2... .ce cece e eee c eee ee ee 
Metaquartz diorite.......-.....2.2022...2... 38 
MGlarhyOlte i. cscs ecnewwaccs asaecereaes 35, 136, 144 
Meteorie irons isi: 2 ssj.c-9Acdeinabaeye scene 239,240 
Meteoric stone.................02202222002e 232-238 
Miaskose........-.....2..... 21, 57,100, 101, 120, 123 
MueGeo2scemeniyecy cee 34, 94, 153, 157, 158, 164, 285-290 
Mica basalt... : 88,127 
Mica dacite......... 106 
Mica dacite porphyry. 71,72 
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fonzonase....-.-..-....----.++-- 47,170 | pnonolite 
fonzonite........- 64, 85, 89, 91, 112, 119, 133. 137, 148 ies 
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Yepheline basanite 124 | Plagioclase basalt 
Vepheline-melilite basalt................2-2- 43 | Plagioclase gneiss 
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Porphyrite..........-.--- 74, 80, 81, 109, 111, 119, 152 
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Porphyhys wveaccxeuesetrecss 
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Yordmarkose. . Prehnite 
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Nlivine gabbro. . 31,55, 82, 94,156 | Pulaskose...---- 59, 67, 69, 87, 90, 97, 103, 105, 115, 120 
99, 106, 120, 128 165, 179, 180 
.. 206 | Purpurite....--.-.------------------+--+-++- 303 
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36 | Pyrophyllite.. 0cccs0rcssnc.cusssencennenee 297 
58 | Pyroxene.... -. 74, 94, 115, 117, 166, 261, 262, 263 
Ss ved sree cenenene ace p SR RU Rate ate 57,68 | Pyroxene andesite.....-.. 62,72, 73, 113, 124, 135, 140 
13, 21, 147, 149, 160,161 | Pyroxene aplite...........-.-----+++++++++++ 95 
-weeeee 109,257 | Pyroxene-biotite andesite..........-.-.-.-.. 180 
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irthoclase gabbro....-.---+++++++2r err etreee 
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Pyroxene latites cc eecs cist ecetes yorcse skein 
Pyroxene-mica diorite. 
Pyroxene porphyry....- 
Pyroxene-titanite aplite. 
Pyroxenic anorthosite....-.....-.----------- 


PYLON CHING wc tio dosduase conser eiesateses 
Pyrrhotitic peridotite................--.205- it 
Q. 

Quartz-alunite rock .............----2-----+-- 107 
Quartz andesite s,s o.scsepisenecesccesacweess 148 
Quartz-augite rock... wee - 165 
Quartz banakite......- 2. 2.cee eons cnet ee eees 69 
Quartz basalt.........---- - 132,142, 143 
Quartz-biotite-garnet gneiss. .........-..---- 28 
Quartz diabaseevcccaccacncs sem seacecmsmeeeeis 23 
Quartz-diaspore rock. . 107 
Quartz diorite............- 25, 81,83, 94, 121, 146, 151 
Quartz diorite gneiss 152 
Quartz diorite porphyry. 64, 121, 148 


Quarts Pabbros: so see ox ecdecensees Zackie 
Quartz-hornblende-mica porphyrite. 
QUART: 24 snc ccaa ne Lot ansetaete eee dees 
Quartzite gneiss. ..........2--2-0-22-2 eee eee 
Quartz keratophyre 
Quartz latites i cccceusemnscexesss 
Quartz-mica diorite............- 

Quartz-mica diorite porphyry... - 
Quartz-mica-hornblende diorite. . 


Quartz monzonite...-....---.-..22-.2..-- tds 
92,93, 95, 96, 97,114, 115,117, 125, 126, 152 
Quartz-muscovite rock. . 133, 134 
Quartz norite gneiss....... at 56 
Quartz-orthoclase-augite rock..........22...- 29 
Quartz pantellerite..........02.......00..--. 41 | 
Quartz porphyrite....... 
Quartz porphyry ..-....- 
Quartz-pyroxene diorite 155 
Quartz-pyroxene latite.... 114 
Quartz-pyroxene-mica diorite. . . 60 
Quartz schist............-..... 34 
Quartz-sericite schist................2.2.2-.. 17 
QuasrtZSyenites sc: cen acsocuteccasmentans 65, 90, 124 
Quartz syenite porphyry.... ae 90 
Quartz-tourmaline porphyry ............-... 86 
Qirartatrachy teiscx streccrnsmeintshisiecnaaeee sx 13 
QUISGUClbO i seie0 sxe rachone den Weonee eee wee 315 
R. 
ROdInGtOMl (6. sscs bases odes Ateeened ease 310 
Rhyolite...-.........- 13, 36, 37, 43, 70, 71, 78, 80, 86, 


96, 103,106,109,111,116,117, 118, 122, 130, 

132,134,138,139,145,152, 163, 165, 168, 173 
Rhyolite-dacite obsidian.............2...-.. 78 
Rhyolite pitchstone 
Rhyolite porphyry-........ 
RUVOUUC Bass. 5 05255 2 i dew ke age cles 
Rhyolitic obsidian. .-....2..2-....2-2..222-- 
Rhyolitic perlite 


Rhyolitic tuff 

Rhyolitic vitrophyre “7 
Riebeckite granite... - 100 
Riesenase..2..5-ss2:+: wee, “134 
Riesenose.-.......-.-.- - 106,108 
ROSCOCH EG 52 as SasciseiRaltecnindedicmincias br ses 290 


Rosswein0se.........200-eccesereeeecees 46, 159, 160 
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27 
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12, 13, 39, 182, 183, 184, 185, 186, 227 

SADGING. «.cssies Setatacaciet Seseedacwecesseed 109 
Sanidine-quartz rhyolite. 71 
SAPO eae: ssesre2t sissies ccmpereciampiediactanna se 295 

SAUSSUTIT OM Atco ie dne hei aRe lala sold a 272 
Saussurite gabbro. .- iE 48 
BARON: cc s3 sonccieeces = 166 
Scapolite-pyroxene aplite................-... 95 
Schist..... 17, 23, 30, 34, 35, 37, 45, 46, 49, 50, 56, 57, 180 
284 

307 

MeO PIOM TE ainiess.ctesis sie-ctactencinaiets secre reccicicle steals 205 
Sericite schist. <2 cece sus seeegecnees 30, 35, 45 
Serpentine.......... 18, 19, 146, 161, 162, 169, 172, 294 
Least mos Sanaa 12, 39, 214, 216, 217, 218 

Se OM ASO rST --- 85,88, 89; 91 


Siderophyllite 
Siliceous sinter 


Sillimanite. . 


63, 66, 67, 68, 69, 75, 81, 89, 93, 
94, 98, 124, 126, 128, 155, 176 


DIU OSES 5 cz, crate cin pig Se Sioaieneiaissmeaigeee Sle aidgteersieran 176 


Smaragdite 
Smithsonite. 


Soda Granites encccsscsseasteciaessczcccaceaecis 
Soda granulite Beqasclessis\sisiave re See 


Sodalite syenite 


SOS TCC see a ea oo ci etniomae seme, : 
SODAS CNILGs oo oissniais 2 stare cistets eroreco-dicsa laisse als 


Soda syenite 


porphyry 


DOlVSHENLIVCgsssonestexetarataracaaesGa ne ae 


Solvsbergite 


Stilbite 

Stromeyerite 7 

SYyenitess vccsicwsniumasnsmesiinecasat 28, 65, 81, 84, 86, 
\ 88, 89, 91, 98, 102, 106, 112, 124, 155, 165 

Syenite-aplite porphyry 120 

Syenite porphyry... 14,44, 65,84,87,97,115, "120, 124 

Sylvanite. 

Tachylite. 

TANG rcrescinedis 

Tallow clay... 

Tehamose. 

Tengerite 

MGT Cs cisescra:s srcighyoisiavelsisinelee ot oeeradaambey 

Terlinguaite. 249 

MESCHOMIGE «(cb Sind aucerrerseisdinceceeaacncaes 13 

MO TAM YMC aso 316 occu ciracesoeioncemancwredd 248 


POPPHYNYs = c2neccrcmcrccrasieccciesis 
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Trachyandesite .....-..---....--0--eee eee 
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